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INTRODUCTION

This memorandum summarizes field activities, data results,
and data interpretations for work performed for the geo-
technical and hydrogeological predesign activities and sup-
plemental investigation for the Northside Sanitary Landfill
(NSL) and Environmental Conservation and Chemical Corporation
(ECC) sites. The locations of both sites are shown in Figure 1

The NSL site is a municipal solid waste disposal facility,
active since at least 1962. In addition to solid waste,
at least 16 million gallons of hazardous waste have been
disposed of in the landfill according to a RCRA 103C
notification signed by the Vice President of NSL. Leachate
from these wastes has been detected migrating into Finley
Creek and groundwater contamination was detected in onsite
monitoring wells.

The ECC site was a solvent recycling facility that was
engaged in recovery, reclamation, and brokering of primary
solvents, oils, and other wastes received from industrial
clients. Waste products were received in drums and bulk
tankers and prepared for reclamation or disposal. Drum
shipments to the site were halted in February, 1982.
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Feasibility Studies for each site and a Combined Alternatives
Analysis for both sites were completed and issued December 5,
1986. The U.S. EPA chose Combined Alternative No. 5, ground-
water interception and treatment plus capping, in its Record
of Decision signed September 25, 1987 to be the remedial
action for closing the site. The alternative includes the
following components:

o Deed and access restrictions to prevent future
development of the sites

o A multilayer cap over both sites that meets the
requirements of the Resource Conservation and
Recovery Act

o Rerouting surface waters to allow construction of
the groundwater interception system and to reduce
the potential for contaminant movement to surface
water through existing surface water drainageways

o Leachate collection and treatment for the NSL site

o Groundwater collection through an interceptor
trench and treatment for both sites

o Monitoring to ensure the effectiveness of the
remedial action

The predesign field investigation was performed to further
characterize physical and chemical conditions of both sites
in preparation for the design of the selected remedial
action. Three separate but related areas were investigated
during the study, as shown in Figure 2.

OBJECTIVES

The general objectives of the study were to investigate the
geotechnical characteristics of subsurface material for
engineering design purposes and to define the nature and
extent of contamination originating from the ECC site.

Specific objectives were to:

o Identify physical characteristics of the soil and
groundwater to aid in defining engineering design
parameters for excavation along the alignment of
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the proposed interceptor trench (Area 1; see
Figure 2)

o Classify soils in the proposed borrow area (Area 2)
and the existing landfill for suitability as fill
and landfill cover material

o Supplement existing information to further define
subsurface soil and groundwater conditions and
contamination in the area south of the ECC site
and southwest of the NSL site (Area 3)

APPROACH

To achieve the objectives, a field investigation program was
conducted in March through May 1988. It consisted of
sampling from soil borings, test pit excavations, cone
penetrometer probes, construction of piezometers and
monitoring wells, installation of a well for pump testing,
groundwater sampling and analysis, aerial photography, and
topographic surveying and mapping.

PERSONNEL

CH2M HILL personnel and their responsibilities during the
investigation were:

Team Member Responsibility

Al Sloan Project Manager
Janelle Williams Assistant Project Manager
Cindy Cruciani Hydrogeologist
Mark Evans Geotechnical Engineer
Rich Johns Geotechnical Engineer
Chris Lawrence Geotechnical Engineer
Louise Palmer Geotechnical Engineer
Mark Nielsen Geotechnical Engineer
Bob Brownfield Geotechnical Engineer
Scott Koeppel Geotechnical Engineer
Roger Huddleston Hydrogeologist
Jim Kennedy Hydrogeologist/Review Team

Leader
David Shekoski Sample Documentation
Angelo Liberatore Site Safety Coordinator
Jeff Reiser Sample Team Leader
Dan Chatfield Surveyor/Rodman
Joe Feyder Surveyor
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SOIL BORING

All soil borings were advanced using 3-3/8- or 4-1/4-inch I.D.,
hollow-stem augers with a Mobile Drill B-61 (truck mounted)
or B-63 (ATV) drilling rig. The water supply for drilling
operations was obtained offsite from the fire department in
Zionsville, Indiana. Drilling services were provided by
ATEC Associates, Inc. of Indianapolis.

At all locations, plastic sheeting was placed on the ground
surface to hold any contaminated soils to minimize the pos-
sibility of surface contamination. Borings were sampled
continuously for geotechnical and chemical characteristics
using a 2-foot-long, 2-inch O.D. split-barrel sampler, in
general accordance with the standard penetration test (SPT).
The sampler was driven into the soil ahead of the lead auger.
Blow counts needed to penetrate the 2-foot interval were
recorded and the sample was described by a geotechnical
engineer or hydrogeologist using the Unified Soil Classifi-
cation System (USCS). Each soil sample was scanned at the
time of collection with an HNu photoionization detector or
an OVA organic vapor analyzer (Appendix A) and scanning
results were recorded on boring logs. Soil samples were
collected and saved for later geotechnical and chemical
analysis.

TEST PIT EXCAVATION

Test pits were excavated to an approximate maximum depth of
10 feet with a Cat 416 backhoe. In some places, the water
table was encountered before the 10-foot depth, and sloughing
of the side walls prohibited deeper excavation. Each test
pit was logged by a geotechnical engineer (See Appendix B).

CONE PENETROMETER TESTING

CPT soundings of subsurface soils in the borrow and inter-
ceptor trench areas provided near-continuous profiles of the
subsurface soils at each test location. In particular, the
cone soundings were performed to identify sand seams or
stringers that may not have been noted during boring.

CPT is a quasi-static method of measuring the penetration
resistance of a cone tip pushed into the subsurface. The
CPT apparatus was mounted on a truck with a 27-ton reaction
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force. The cone and rods, the loading frame, and the elec-
tronic components associated with the data output were
enclosed within a trailer on the truck. The cone used at
the first location had a 20 cm2 area (2.0-inch diameter).
However, the 20 cm3 cone was abandoned in favor of a 10 cm2
cone (1.4-inch diameter) because of poor data resolution.

Cone tips had 60 degree points (angles) and were pushed
hydraulically at a steady rate of 2 cm/s. Both penetro-
meters contained strain gauges above their tips to measure
vertical resistance and along the shafts above their tips to
measure the frictional drag of the soil at a point 5 cm
above the tips. Inclinometers were also located in the tips
to measure the angle of the cone and shaft, which may have
been deflected by boulders, cobbles, or very dense layers.

Information from the strain gauges was recorded at 5-cm depth
intervals, providing an almost continuous stratigraphic pro-
file. Tip resistance, frictional resistance, and inclination
were recorded on magnetic tape. The data and the friction
ratio (frictional resistance compared to tip resistance)
were printed as each sounding was run. Data from the
adjacent borings and monitoring wells were used to estimate
groundwater depths and overburden pressures for calculating
overconsolidation ratios and shear strengths of the soils
encountered in the soundings.

Raw data from the CPT are interpreted using a computer and
must be considered approximate since no corroborative soil
samples were collected during testing. For example, computers
often misidentify hard clay deposits observed in soil borings
drilled near CPT sounding locations as silty or sandy material.
Therefore, profiles of interpreted in situ soil types are
provided on the CPT logs in Appendix C. Graphs of tip
resistance, friction resistance, friction ratio, and soil
behavior types are also presented on the CPT logs.

FIELD DENSITY TESTING

Sixteen field density tests were performed at various locations
on top of the landfill to evaluate the condition of the current
cover and its use as part of the final cap (Figure 4). Readings
were taken from the upper 6 inches of the daily cover by a
technician from ATEC Associates at the direction of a CH2M HILL
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geotechnical engineer. A Troxler model No. 3401 nuclear
density machine was used.

In most cases, a considerable amount of landfill refuse was
intermixed with the daily cover. Due to the lack of proper
soil cover over parts of the landfill, several density
locations had to be moved so they would not be taken directly
in the landfill refuse.

Bag samples were obtained from six of the test locations.
Modified Proctor moisture density relationships were deter-
mined for those samples (Appendix D).

SOIL SAMPLE SELECTION

Geotechnical Samples

ATEC Associates Geotechnical Laboratory performed the geo-
technical laboratory tests. The samples selected for
laboratory testing were representative of the units encoun-
tered during soil boring or test pit excavations. A total
of 150 samples were analyzed from 40 soil borings and
10 test pits as well as from the landfill surface. The
samples were tested for one or more of the following
parameters: moisture content, grain size, Atterberg limits,
coefficient of permeability, moisture density, and specific
gravity (Table 1).

Laboratory results from samples taken from the borrow area
and the existing landfill cover will be used primarily to
assess the type and quantity of material suitable for use in
this project. In particular, the material properties and
compactability were considered. The results from samples
taken from the interceptor trench area will be used
primarily to determine the strength properties of the soil
for estimating trench wall stability. The geotechnical
laboratory results as provided by ATEC are presented in
Appendix D.

Chemical Samples

Chemical soil samples were taken only from the soil borings
in the ECC supplemental investigation area to help define
the nature and extent of any contamination emanating from
the ECC site. Samples were placed in EPA-approved containers
and sent to an EPA contract laboratory for analysis (Table 2),
Target Compound List substances analyzed for are shown in
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TABLE i
NSL/ECC PREDESIBN INVESTIGATION

SAMPLE IDENTIFICATION MATRIX-SOIL SAMPLES FOR BEOTECHNICAL LABORATORY ANALYSIS

SAMPLE
NUMBER

NSLSB100-3
NSLSB100-9

NSLSB10I-3
NSLSB101-6
NSLSB102-5
NSLSB103-BSI
NSLSB103-BS1D
NSLSB103-4
NSLSB103-B

NSLSB104-3
NSLSB104-6
NSLSB104-B

NSLSB105-BS1
NSLSB105-BS1D
NSLSBI05-2
NSLSB 105-5
NSLSB105-8
NSLSB 106-3
NSLSB107-4
NSLSB 107-9

NSLSB 108-2
NSLSB108-9
NSLSB109-4
NSLSB 11 0-4
NSLSB 11 0-8
NSLSB1U-10
NSLSB111-BS1
NSLSB111-8S1D
NSLSB115-2
NSLSB115-4
NSLSB 11 5-5
NSLSB115-11B
NSLSB 11 5- 13

NSLSB116-3
NSLSB 11 6-4
NSLSB 11 6-9
NSLSB116-10

LOCATION

NSLSB100

NSLSB101

NSLSB102
NSLSB103

NSLSB104

NSLSB105

NSLSB106
NSLS8107

NSLSB108

NSLSB109

NSLSB110

NSLSB111

NSLSB115

NSLSB116

DEPTH
IFT)

5.0 - 7.0
20.0 - 21.5
5.0 - 7.0
12.5 - 14.5
10.0 - 12.0

0 - 15.0
0 - 15.0

8.5 - 10.5
18.5 - 20.5
6.0 - B.O
13.5 - 15.5
18.5 - 20.5

0 - 25.0
0 - 25.0

3.5 - 5.5
11.0 - 13.0
18.5 - 20.5
6.0 - 8.0
7.5.- 9.5
20.0 - 21.5
2.5 - 4.5
20.0 - 21.5
7.5 - 9.5
13.5 - 15.5
18.5 - 20.5
23.5 - 24.5

0 - 15.0
0 - 15.0

3.5 - 5.5
8.5 - 10.5
11.0 - 13.0
26.0 - 27.0
31.0 - 32.0

5.0 - 7.0
7.5 - 9.5
20.0 - 21.5
22.5 - 24.0

COLLECTION
DATE

3/22/88

3/23/88

3/23/86
3/22/88

3/22/88

3/23/88

3/23/88
3/23/88

3/24/88

3/24/88

3/24/88

3/24/88

3/2B/88

3/28/BB

SHIPMENT
DATE

3/23/BB

3/23/88

3/23/88
3/23/8B

3/23/8B

3/23/88

3/23/88
3/23/88

3/24/88

3/24/88

3/24/88

3/24/88

4/01/88

4/01/88

MOISTURE
CONTENT

X
X

X
X

X

I
X

X

X
X
X

XII
XI
X

I
X

X
X

X

X
X

X
X
X

X

X

X
X

BRAIN
SIZE

X
X

X
X

X

X

X
X
X

X

X

X
X

X

X
X

X
X

X

X
X

X
X

X
X

X

X

ATTERBER6 PERMEABILITY MOISTURE SPECIFIC
LIMITS DENSITY GRAVITY

X
X

X
X

X

X X X

X

X
X
X

X I X

X
XI
X

X
X

X
X

X

X

X X X

X

X

SB = SOIL BORING
BS = BAG SAMPLE
D = DUPLICATE
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TABLE 1
NSL/ECC PREDESI6N INVESTIGATION

SAMPLE IDENTIFICATION MATRIX-SOIL SAMPLES FOR 6EOTECHN1CAL LABORATORY ANALYSIS

SAMPLE LOCATION
NUMBER

NSLSB117-16,17 NSLSB117

NSLSB118-6.7 NSLSB118
NSLSB118-8
NSLSB11B-11
NSLSB119-3 NSLSB119
NSLSB119-4,5
NSLSBllf-9

NSLSB120-13, 130 NSLSB120
NSLSB120-14
NSLSB120-14D
NSLSB121-9.10 NSLSB121
NSLSB12I-M
NSLSB121-12
NSLSB121-12D

NSLSB122-4,4 NSLSB122
NSLSB122-5
NSLSB122-10

NSLSB123-3 NSLSB123
NSLSB123-3D
NSLSB123-5
NSLSB123-4
NSLSB123-7.B
NSLSB123-13
NSLSB124-4 NSLSB124
NSLSBI24-4
NSLSB124-9
NSLSBI24-10

ECCSB02-5 ECCSB2
ECCSB03-3
ECCSB03-7
ECCSB03-B
ECCSB04-4 ECCSB4
ECCSB04-7
ECCSB04-12.13
ECCSB05-5 ECCSB5
ECCSB05-5D
ECCBS05-8
ECCSB05-12
ECCSB05-12D
ECCS804-17 ECCSB4

SB ; SOIL BORING
D = DUPLICATE

DEPTH 1
(FTI

38.5 - 42.0

12.5 - 14.5
17.5 - 19.0
25.0 - 24.5

4.0 - 8.0
8.5 - 13.0
21.0 - 22.0
30.5 - 32.5
33.0 - 35.0
33.0 - 35.0
18.5 - 22.2
23.5 - 24.3
24.0 - 27.8
24.0 - 27.8

8.5-10.5, 13.5-15.5
11.0 - 13.0 .
23.5 - 25.5

5.0 - 4.5
5.0 - 4.5
10.0 - 11.5
12.5 - 14.0
15.0 - 19.0
30.0 - 31.4

7.5 - 8.7
12.5 - 13.8
20.0 - 20.4
22.5 - 23.2
8.0 - 10.0
4.0 - 4.0
12.0 - 14.0
14.0 - 14.0

10.0 - 12.0
12.0 - 14.0
22.0 - 24.0

B.O - 10.0
8.0 - 10.0
14.0 - 14.0
22.0 - 24.0
22.0 - 24.0

32.0 - 34.0

COLLECTION SHIPMENT MOISTURE BRAIN ATTERBERS PERMEABILITY MOISTURE SPECIFIC
DATE DATE CONTENT SIZE LIMITS DENSITY GRAVITY

4/05/88 4/13/88 X

3/30/88 4/01/88 X
I

X

3/30/88 4/01/88 X
X X

X

4/17/88 4/19/88 I
I
X

4/15/88 4/19/88 X
X

X
X

4/11/88 4/13/88 X
X

I

4/04/88 4/04/88 X
X

X
X

X
X

4/14/88 4/19/88 X
X

X
X

4/14/B8 4/19/88 X

4/05/88 4/04/88 X
X

X

4/14/88 4/19/88 X
X

I

4/13/B8 4/19/B8 X
X

X
X
X

4/12/88 4/13/8B X



1 [
03-Ncv-BS

SAMPLE
NUMBER

ECCSB07-4
ECCSB07-5
ECCSB07-9.10
ECCSBOS-9
ECCSB09-3

ECCSB10-8
ECCSB11-5
ECCSB11-8
ECCSB11-9
ECCSB11-10
ECSSB11-11
ECCSB11-12
ECCSB11-12D
ECCSB12-7
ECCSB12-9
ECCSB12-10

ECCSB13-7
ECCSBI3-8
ECCSB13-16,19

ECCSB14-6
ECCSB14-7
ECCSB14-8,9,10

ECCSB15-6
ECCSB15-7
ECCSB15-11

ECCSB16-3
ECCSB16-3D
ECCS816-4
ECCSB16-7

ECCEB17-2
ECC3BI7-7.B

ECCSB1E-6
ECCSBlB-9,10

ECCSP19-15
ECCSB20-9
ECCSS2C-9D

( ( { ( I ( 1 I 1 I 1 1 1

Page 3 of 4

TABLE 1
NSL/ECC PREDES I BN INVESTIGATION

SAMPLE IDENTIFICATION MATRIX-SOIL SAMPLES FOR 6EOTECHNICAL LABORATORY ANALYSIS

LOCATION DEPTH COLLECTION SHIPMENT MOISTURE GRAIN
(FT) DATE DATE CONTENT SIZE

ECCSB7 6.0 - B.O 4/11/88 4/13/88
B.O - 10.0 I
16.0 - 20.0 X

ECCSB8 17.S - 18.0 4/12/88 4/13/88 X
ECCSB9 4.0 - 6.0 4/17/88 4/19/88 X
ECCSB10 14.0 - 16.0 4/13/88 4/19/88 X

ECCSB11 8.0 - 10.0 4/05/88 4/06/88 X
14.0 - 16.0 X
16.0 - 18.0 X
18.0 - 20.0
20.0 - 22.0 I
22.0 - 24.0
22.0 - 24.0

ECCSB12 12.0 - 14.0 4/07/B8 4/13/88 I
16.0 - 18.0 I
18.0 - 20.0 X

ECCS813 12.0 - 14.0 4/11/88 4/13/88
14.0 - 16.0 I

31.0-32.0,37.0-38.0 X

ECCSB14 10.0 - 12.0 4/08/68 4/13/68 X
12.0 - 14.0
14.0 - 20.0 X

ECCSB15 10.0 - 12.0 4/07/68 4/13/88
12.0 - 14.0 X
20.0 - 22.0 X

ECCSB16 4.0 - 6.0 4/15/B8 4/19/88 X
4.0 - 6.0 X
6.0 - 8.0
12.0 - 14.0 X

ECCSB17 2.0 - 4.0 4/08/BB 4/13/B8 X
12.0 - 16.0 X

ECCSB18 10.0 - 12.0 4/14/88 4/19/88 X
16.0 - 20.0

ECCSB19 2B.O - 30.0 4/15/88 4/19/88 X

ECCSB20 16.0 - 1S.O 4/15/88 4/19/8B X
16.0 - 18.0 X

ATTERBERS PERMEABILITY MOISTURE SPECIFIC
LIMITS DENSITY GRAVITY

X

X

X
X
X

X

I

X

X

X

SB = SCIL BORIN6
D - EJF.ICATE '
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TABLE I
NSL/ECC PREDESIBN INVESTI6ATION

SAMPLE IDENTIFICATION MATRIX-SOIL SAMPLES FOR 6EOTECHNICAL LABORATORY ANALYSIS

3ANPLE
NUMBER

PACK1N6 SAND

NSLTP100-61
NSLTP100-B
NSLTPIOO-62
NSLTP100-63
NSLTPIOI-61
NSLTP101-B
NSLTP101-62
NSLTP102-B1
NSLTP102-B
NSLTPI02-62
NSLTP103-61
NSLTP103-B
NSLTP103-62
NSLTPI04-61
NSLTP104-B
NSLTP 104-62
NSLTP105-B1
NSLTPI05-B
NSLTP105-62
NSLTP106-BI
NSLTP106-B
NSLTP 106-B2
NSLTP107-61
NSLTP107-B
NSLTP107-B2
NSLTP10B-B1
NSLTP10B-B
NSLTP10B-G2
NSLTP109-BI
NSLTP 109-B
NSLTP109-62

NSLND1-BS1
NSLNC3-BS2
NSLND6-BS4
NSLND9-BS5
NSLND11-BS6

LOCATION

NSLTP100

NSITP101

NSLTP102

NSLTP103

NSLTP 104

NSLTP 105

NSLTP106

NSLTP107

NSLTP10B

NSLTP109

LANDFILL CAP
LANDFILL CAP
LANDFILL CAP
LANDFILL CAP
LANDFILL CAP

DEPTH
(FT)

3.8
3.8
7.6
B.7
4.0
5.6
5.6
3.0
7.5
B.O
4.0
4.0
9.0

5.0
5.0
9.3

4.0
4.5
6.7

3.0
3.0 .
B.O
5.0
5.0
7.5
3.0
3.0
7.0

3.0
B.O
8.0

0 - 1.5
0 - 1.5
0 - 1.5
0 - 1.5
0 - 1.5

COLLECTION
DATE

4/19/88
4/05/88

4/05/88

4/05/88

4/05/88

4/05/B8

4/05/88

4/05/88

4/05/88

4/04/83

4/04/88

3/25/88

SHIPMENT
DATE

4/19/8B

4/06/88

4/06/88

4/06/88

4/06/88

4/06/88

4/06/88

4/06/BB

4/06/88

4/06/88

4/06/88

3/25/88

MOISTURE
CONTENT

X
I
I

X
X
I

I
X
I

XI
X

X
X
X
I
X
X

X
X
X

X
X
X

X
X
X

X
X
X

I
X

BRAIN
SIZE

X

X

X

X

I

X

X

X

X

X

X

V
A

X
X
X
X
X

ATTERBER8
LIMITS

X

X

X

X

X

X

X

X

X

X

X
X

PERMEABILITY

X

X

X

I

X

X

I

X

X

X

MOISTURE SPECIFIC
DENSITY GRAVITY

I

X

I

X

X
^J

X

X

X

X

X

X
X
X
X
X

BS = BAG SAMPLE
TP = TEST PIT
ND = NUCLEAR DENSITY TEST LOCATION



Table 2
SAMPLE IDENTIFICATION MATRIX—SOIL SAMPLES CHEMICAL ANALYSIS

NSL/ECC

Sample Depth
Number Location ( ft)

ECCSB01-01 ECCSB01 0-11
ECCSB01-02 ECCSB01 0-11
ECCSB01-03 ECCSB01 11-13
ECCSB01-04 ECCSB01 13-15
ECCSB01-07 ECCSB01 19-21
ECC-DM
ECCSB02-06 ECCSB02 10-12
ECCSB02-08 ECCSB02 14-16
ECCSB03-06 ECCSB03 10-12
ECCSB05-15 ECCSB05 28-30
ECCSB06-13 ECCSB06 24-26
ECCSB06-20 ECCSB06 38-40
ECCSB07-13 ECCSB07 24-26
ECCSB08-01 ECCSB08 0-2
ECCSB08-05 ECCSB08 8-10
ECCSB09-06 ECCSB09 10-12
ECCSB10-07 ECCSB10 12-14
ECCSB11-07 ECCSB11 12-14
ECCSB12-03 ECCSB12 4-6
ECCSB13-09/10 ECCSB13 16-20
ECCSB14-01 ECCSB14 8-10
ECCSB14-02 ECCSB14 18-20
ECCSB15-03 ECCSB15 22-24
ECCSB15A-04 ECCSB15A 6-8
ECCSB16-11 ECCSB16 20-22
ECCSB18-14 ECCSB18 26-28
ECCSB18A-02 ECCSB18A 2-4
ECCSB18A-03 ECCSB18A 4-6
ECCSB18A-04 ECCSB18A 6-8
ECCSB18A-05 ECCSB18A 8-10
ECCSB18A-06 ECCSB18A 10-12
ECCSB18B-26/28 ECCSB18B 26-28
ECCSB18B-28/30 ECCSB18B 28-30
ECCSB19-13 ECCSB19 24-26
ECCSB20-13 ECCSB20 24-26
ECCSB21-06 ECCSB21 10-12
ECCSB21-08 ECCSB21 14-16
ECCSB21-11 ECCSB21 20-22
ECCSB23-07 ECCSB23 12-14
ECCSB23-10 ECCSB23 18-20
ECCFB01

DM = Drilling Mud
SB = Soil Boring Location
FB = Field Blank

AMAN = American Analytical and Technologies,
ALI = Associated Laboratories, Inc., CA
CAMBR = Cambridge Analytical Associates, MA
CENTR = Century Laboratories, Inc., NJ
CLAYT = Clay ton Environmental Consultants, MI
DATAC = Datachem, UT
HAZLE = Hazleton Laboratories, WI
USTES = U.S. Testing Co., Inc., NJ

Collection
Date

4-19-88
4-19-88
4-19-88
4-19-88
4-20-88
4-19-88
4-16-88
4-16-88
4-05-88
4-13-88
4-12-88
4-12-88
4-12-88
4-12-88
4-12-88
4-17-88
4-13-88
4-05-88
4-07-88
4-11-88
4-08-88
4-08-88
4-07-88
4-19-88
4-15-88
4-14-88
4-19-88
4-19-88
4-19-88
4-19-88
4-19-88
4-18-88
4-18-88
4-15-88
4-15-88
-27-88
-27-88
-27-88
-28-88
-28-88
-16-88

OK

Shipment
Date

04-19-88
04-19-88
04-19-88
04-20-88
04-20-88
04-20-88
04-18-88
04-18-88
04-06-88
04-14-88
04-13-88
04-13-88
04-12-88
04-12-88
04-12-88
04-18-88
04-13-88
04-06-88
04-07-88
04-12-88
04-11-88
04-11-88
04-07-88
04-19-88
04-15-88
04-14-88
04-19-88
04-19-88
04-19-88
04-19-88
04-19-88
04-18-88
04-18-88
04-15-88
04-15-88
04-28-88
04-28-88
04-28-88
04-28-88
04-28-88
04-18-88

Laboratory
Organics Metals

CLAYT
CLAYT
CLAYT
CLAYT
CLAYT
CLAYT
HAZLE
HAZLE
AMAN
HAZLE
HAZLE
HAZLE
HAZLE
HAZLE
HAZLE
HAZLE
HAZLE
AMAN
AMAN
HAZLE
HAZLE
HAZLE
AMAN
CLAYT
HAZLE
HAZLE
CLAYT
CLAYT
CLAYT
CLAYT
CLAYT
HAZLE
HAZLE
HAZLE
HAZLE
DSTES
USTES
USTES
USTES
USTES
HAZLE

DATAC

DATAC
DATAC
DATAC

CAMBR
CAMBR
ALI
CAMBR
CAMBR
CAMBR
CAMBR
CAMBR
CAMBR
CAMBR
CAMBR
ALI
ALI
CAMBR
CAMBR
CAMBR
ALI

CAMBR
CAMBR

DATAC

DATAC

CAMBR
CAMBR
CAMBR
CENTR
CENTR
CENTR
CENTR
CENTR
CAMBR

GLT592/38
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Appendix E. Each sample was chosen to represent a portion
of the hydrogeologic system to better define the extent of
contamination. Most samples were taken from the uppermost
sand and gravel unit underlying the ECC site. Results of
the chemical analyses are presented in Appendix F.

HYDROGEOLOGICAL INVESTIGATION

WELL INSTALLATION

Piezometers or monitoring wells were installed at each of the
three study areas. Although construction methods were iden-
tical, piezometers were installed for use as groundwater
level indicators, and monitoring wells were installed to be
used to sample groundwater for chemical analysis. Locations
of all wells are shown in Figures 3 through 5. Both types
of wells were placed in borings drilled using either hollow-
stem auger or casing advancer methods. Wells were constructed
of 2-inch Schedule 40 PVC threaded standpipe and screen lengths,
Screen slot size was 0.02 inch.

A washed silica sand (No. 5) filter pack was placed in the
annular space across from the entire screened interval to a
height 1 to 2 feet above the top of the screened interval.
The level of the filter pack was sounded continuously using
a weighted measuring tape to ensure continuous placement.
The natural formation was allowed to collapse around well
screens in areas of flowing sand to form a natural filter
pack. The natural formation was also allowed to collapse I
to 2 feet above the top of the well screen.

A thickened bentonite slurry seal was placed above the filter
pack in the annular space with a tremie pipe. The seal was
approximately 2 feet thick to isolate the screened zone. A
cement-bentonite grout was placed above the seal in the
annular space to the ground surface.

A concrete pad was constructed around each monitoring well
standpipe. A 5-foot-long, 6-inch-square locking protective
standpipe was installed over each monitoring well. Three
protective guardposts were installed around wells considered
to be in areas susceptible to vehicle traffic. Specific well
construction details are presented in Figure 6 and in the
appropriate soil boring logs (Appendix A). Wells were
developed by pumping until discharge water was clear.
Fifty-five to 100 gallons were removed from each well.
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B
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STANDPIPE

C

D

E
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0.010
PVC
SCREEN

F
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A
B
C
D
E
F

NSLSBP100
923.4
921.3
900.8
897.8
894.3
884.3

NSLSBP102 NSLSBP104

A
B
C
D
E
F

NSLSBP118
882.8
880.8
866.8
864.8
863.8
858.8

ECCMW14a

A
B
C
D
E
F

A
B
C
D
E
F

880.
878,
868,
866,
863,
853.7

ECCMW19B

880.3
877.6
863.1
861.1
858.4
848.4

Notes:
a.

932.1
930.3
920.3
917.3
915.3
905.3

NSLSBP119

882,
879,
865,
863,
862,
857.7

ECCMW15
880.3
878.8
868.8
866.8
864.8
859.8

ECCMW20
876.5
874.1
865.1
863.1
861.1
846.1

918.2
915.9
904.9
902.9
898.9
888.9

877.9
876.2
870.2
868.2
866.1
861.1

ECCMW16
881.0
878.6
873.6
871.6
869.6
864.6

ECCMW21

882.6
879.8
865.8
863.6
862.8
847.8

NSLSBP108
932.4
929.
908,
906,
904,
894.3

NSLSBP122 NSLSBP124
880,
878,
872,
870,
868,
863.7

ECCMW17
883.0
880.8
873.8
871.8
869.8
864.8

ECCMW22"
875.7
873.4
858.4
856.4
853.4
843.4

Elevation estimated using nearby soil boring elevation.

Pump test well was constructed of 4" diameter PVC rather than 2".

NSLSBP111
923.6
921.6
907.1
905.1
903.1
893.1

ECCMW12

NSLSBP117
886.6
886.0
847
845
844
842

ECCMW13
885.
883.
882,
881,
873,
868.3

ECCMW18
879.9
877.2
866.5
864.5
862.2
857.2

883.3
880.2
878.2
877.2
876.2
866.2

ECCMW19A
879.9
877.7
873.7
871.8
871.1
867.6

ECCMW23 PUMP TEST WELL
a..b.

(Surface elevation
not available)

878.4
875.6
866.6
864.6
862.6
852.6

FIGURES
MONITORING AND OBSERVATION WELL
CONSTRUCTION DIAGRAM
NSL/ECCTECH MEMO
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Piezometers

Five piezometers were placed in the borrow area. Well
screens were placed in a hard clayey/silty material in order
to obtain water level measurements to define excavation
design. Water levels in the borrow area are listed in
Table 3.

Five piezometers were also placed along the alignment of the
interceptor trench to obtain piezometric information
(Figure 4). Most of the piezometers in the trench area were
placed in fractured clay tills at a shallow depth (less than
40 feet), if possible, within a sandy zone. Piezometer
construction details are shown in Figure 6.

Monitoring Wells

Thirteen monitoring wells were installed in the area south
of the ECC site. The soil boring program delineated the
horizontal and vertical limits of the sand and gravel unit
that occur downgradient from the site. Monitoring wells
were placed where a sufficient amount of sand and/or gravel
was found during soil boring and where the wells would
probably be downgradient of contaminated zones. Wells were
placed approximately 10 feet upgradient of existing soil
borings. Soil boring profiles including HNu screening
results were constructed in the field. The distribution of
HNu readings in these profiles were sometimes used to deter-
mine the screen length for the monitoring well. Depth
intervals from which high HNu readings were recorded were
screened to sample the groundwater from a region of possible
high organic contamination. Most well screens were seated
at the interface between the sand and gravel aquifer and the
underlying confining glacial till.

Monitoring well ECCMW19B was placed 7 to 10 feet upgradient
of ECCSB18. Contaminated material was not encountered during
soil boring, but was encountered at the monitoring well
location. High HNu readings were recorded in the breathing
zone when a depth of approximately 3 feet was reached.
Level B health and safety personal protection equipment was
used for the rest of the well installation.

The well screen for ECCMW19A was placed across a shallow
6-inch sandy zone in the mostly silty material. The silty



Well No.

NSLSBP100

NSLSBP102

NSLSBP104

NSLSBP108

NSLSBP111

NSLSBP117
NSLSBP118
NSLSBP119
NSLSBP122
NSLSBP124
ECCMW12
ECCMW13
ECCHW14
ECCMW15
ECCMW16
ECCMH17
ECCMW18
ECCMW19A
ECCMW19B
ECCMW20
ECCMW21
ECCMH22
ECCMW23
Pump test well
ECCMW1A
ECCMW2A
ECCNN3A
ECCMH8A
ECCMH10A
ECCMW11A
NSLNN8S
NSLMW9S
NSLMW10S
NSLMW11S
NSLMH12
NSLMW13
NSLHH14
NSLHW15
NSLMW16
NSLHN18

Date
Recorded

3-25-88
3-28-88
5-02-88

3-25-88
3-28-88
5-02-88

3-25-88
3-28-88
5-02-88

3-25-88
3-28-88
5-02-88

3-28-88
5-02-88

5-02-88
5-02-88
5-02-88
5-02-88
5-02-88
4-29-88
4-29-88
4-29-88
4-29-88
4-29-88
4-29-88
4-29-88
4-29-88
4-29-88
4-29-88
4-29-88
4-29-88
4-29-88
5-02-88
4-29-88
5-02-88
4-29-88
4-29-88
4-29-88
4-29-88
5-02-88
5-02-88
5-02-88
5-02-88
5-02-88
5-02-88
5-02-88
5-02-88
5-02-88
4-29-88
5-02-88

Table 3
GROUNDWATER ELEVATIONS

NSL/ECC

Top of Casing
(TOC) Elevation

(ft, USD

923.4

932.1

918.2

932.4

923.6

886.6
882.8
882.7
877.9
880.3
885.5
883.3,
880.9a
880.3
881.0
883.0
879.9
879.9
880.3
876.5
882.6,
875.7a

878.4*
888.4a
888. 5a
877.0a
884.5a
880.6a
885.2*
881.7a
887.9a
88b.6a
897.7a
874.1"
876.7a
877.9a
886.3a
912.9a
887.2a

Depth to
Water, Ft
Below TOC

14.2
14.2
14.1

7.1
7.3

8.81

6.4
6.1

8.05

9.3
8.9

10.2

7.9
9.1

5.2
5.4
2.1
5.4
5.8

2.48
9.70
5.40
4.60
7.51
7.65
7.34
8.85
8.95
7.99
6.63
7.35
8.05
6.5

9.97
8.5

b.86
5.99
8.43
7.94
8.5

11.85
5.45
4.15
4.3

5.75
5.9
5.6
9.4

7.72
7.90

Water Level
Elevation
(ft , MSL)

909.2
909.2
909.3

925.0
924.8
923.3

911.8
912.1
910.2

923.1
923.5
922.2

915.7
914.5

881.4
877.4
880.6
872.5
874.5
883.0
873.6,
875.5a

875.7
873.5
875.4
872.6
871.1
871.4
868.5
876.0,
868.4a

871.9a
878.4a
880.Oa
871.la
878.5a
872.2a
877.3a
873.2a
876.Oa
880.2a
893.6a
869.8a
871.Oa
872.Oa
880.7a
903.5a
879.5a
879.3a

SBP = Soil Boring Piezometer
MW = Monitoring Hell

Approximate elevations

GLT592/40
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Table 4
PURGE VOLUMES AND
WATER CLARITY

NSL/ECC

Well No.

ECCMW1A
ECCMW12
ECCMW13
ECCMW14
ECCMW15
ECCMW16
ECCMW17
ECCMW18
ECCMW19A
ECCMW19B
ECCMW20
ECCMW21
ECCMW22
ECCMW23
Sump barrel

Well
Volume
(gallons)

3.2
2.6
1.2
3.3
2.5
1.4
1.7
2.4
0.5
3.7
3.6
4.4
3.7
3.2

Water
Clarity

Clear
Very turbid

NR
NR

Very turbid
Very turbid
Very turbid
Very turbid
Very turbid

Clear
NR

Turbid
Turbid
Turbid

Slightly turbid

Actual
Purge

Volume
(gallons)

16
25
10
20
25
20
20
18
10
30
20
30
22
20

MW = Monitoring Well
NR = Not recorded
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bailer and poured into containers provided through the
U.S. EPA bottle repository. Field measurements of tem-
perature, pH, and specific conductivity were made for each
sample (see Table 5).

All samples collected were placed on ice immediately after
collection to maintain a temperature of approximately 4°C.
One sample fraction for metal analysis was filtered through
a 0.45-um filter immediately after collection. Sample frac-
tions for metals were preserved with nitric acid to a pH of
less than 2. Samples for chemical oxygen demand and ammonia
analysis were preserved with sulfuric acid to a pH of less
than 2. Samples were packed according to U.S. EPA laboratory
program protocol and shipped to the assigned contract labora-
tory (Table 6). Target compound list compounds that were
analyzed for are presented in Appendix E. The results of
groundwater chemical analyses results are presented in
Appendix F.

The stainless steel bailer was decontaminated by scrubbing
with a 10 percent methanol solution, rinsing with distilled
water, and allowing the bailer to air dry. Purge water and
spent decontamination solutions were put into 55-gallon
drums and stored onsite. No HNu readings above background
were noted in the breathing zone. Level D protection was
used during well sampling.

AERIAL PHOTOGRAPHY, SURVEYING, AND MAPPING

The site had not been photographed or surveyed for mapping
since 1983, so both were done for the predesign. Aerial
photographs were taken on March 22, 1988 by Remote Sensing
Services Ltd. The photographs consisted of the following:

o 1 line, 4 exposures 1"=350' 60% F.O.L.
o 1 line, 4 exposures 1"=550' 60% F.O.L.
o 1 single exposure 1"=1,200'

CH2M HILL surveyed the site on April 21 through 24.

Field surveys for this project were structured to accomplish
the following: provide X, Y, and Z photo control coordinates
(horizontal and vertical values to control mapping); tie to
old mapping control points to establish a relationship
between old and new mapping control; tie to National geodetic
control to provide state plane coordinates and elevations



Table 5
MONITORING WELL FIELD PARAMETERS

NSL/ECC

Sample
Number

ECCMW1A
ECCMW12
ECCMW13
ECCMW14
ECCMW15
ECCMW16
ECCMW17
ECCMW18
ECCMW19A
ECCMW19B
ECCMW20
ECCMW21
ECCMW22
ECCMW23
Sump Barrel

Date

4-27-88
4-28-88
4-28-88
4-28-88
4-27-88
4-27-88
4-27-88
4-27-88
4-28-88
4-28-88
4-27-88
4-27-88
5-03-88
5-03-88
4-28-88

Temperature
(°C)

9.2
15
9.5
10
9
7
8
8
11
11
7
9
14
15
12

pH
(su)

9.02
7.66
7.03
7.53
7.59
7.26
NR
7.60
7.21
7.55
7.64
7.69
7.34
7.28
7.71

Specific
Conductivity
(umhos/cm
at 25°C)

658
750
1,304
786
721
1,172
833
856
833
653
1,172
662
962
1,563
351

NR = Not Recorded
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Table 6
SAMPLE IDENTIFICATION MATRIX—MONITORING WELLS

NSL/ECC

Shipment
Date

4-25-88
4-27-88
4-28-88
4-28-88
4-28-88
4-28-88
4-28-88
4-27-88
4-27-88
4-27-88
4-27-88
4-28-88
4-28-88
4-27-88
4-27-88
5-03-88
5-03-88
5-03-88
5-03-88
4-28-88
4-28-88
4-27-88
4-28-88

SUMP = Sump Barrel
DW = Drillers' Water
MW = Monitoring Well
OSTES = U.S. Testing Co., Inc., NJ
CENTR » Century Laboratories, Inc., NJ
S3 = S-Cubed, CA
EEE = Energy and Environmental Engineering, MA
ISBH = Indiana State Board of Health
ECCMW13D was a duplicate of ECCMW13
ECCMW14D was a duplicate of ECCMW14
ECCMW22D was a duplicate of ECCMW22
ECCMW96, ECCMW98, and ECCMW99 were field blanks
ECCMW97 was a trip blank

Sample
Number

ECCDW01
ECCMW1A
ECCMW12
ECCMW13
ECCMW13D
ECCMW14
ECCMW14D
ECCMW15
ECCMW16
ECCMW17
ECCMW18
ECCMW19A
ECCMW19B
ECCMW20
ECCMW21
ECCMW22
ECCMW22D
ECCMW23
ECCMW96
ECCMW97
ECCMW98
ECCMW99
ECCSUMP01

Collection
Date

4-25-88
4-27-88
4-28-88
4-28-88
4-28-88
4-28-88
4-28-88
4-27-88
4-27-88
4-27-88
4-27-88
4-28-88
4-28-88
4-27-88
4-27-88
5-03-88
5-03-88
5-03-88
5-03-88
4-28-88
4-28-88
4-27-88
4-28-88

Laboratory
Organic Metals

USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
S3
S3
S3
S3
USTES
USTES
USTES
USTES

CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
EEE
EEE
EEE
EEE

CENTR
CENTR
CENTR

Conventional
Parameters

ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH

ISBH
ISBH
ISBH
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based on sea level datum; tie to 1/4 section corners adjacent
to the project site; and provide field surveys of X, Y, and
Z values for all exploration locations such as borings, tests
pits, and wells.

The surveys outlined above were accomplished with conventional
differential levels and with a Wild DI 1000 total station.

CH2M HILL mapped the area to provide a 1"=50' scale design
map with 1-foot contours. Site maps are shown in Figures 3
to 5. The information on the map will be used in the pre-
design report and updated as necessary for design. Engi-
neering design and graphics data bases were created during
the mapping process. These computer data bases were used to
generate a variety of work products and design exhibits.

DECONTAMINATION PRACTICES

HEAVY EQUIPMENT

All heavy equipment used during soil boring and well instal-
lation (e.g., drill rig, augers, tools) was decontaminated
between locations in the interceptor trench and ECC areas.
A high pressure steam cleaner was used on the equipment at
an onsite decontamination pad. The pad consisted of an
earthen depression graded to a collection sump and lined
with 30-mil PVC. Water was collected in the sump during
decontamination activities and contained in 55-gallon drums
for later disposal.

SOIL SAMPLING EQUIPMENT

The split-barrel sampler and all sampling utensils were
decontaminated between each use by washing with a trisodium
phosphate and tap water solution, rinsing with tap water,
washing with a 10 percent methanol and deionized water
solution, rinsing with deionized water, and air drying.
Decontamination water was collected in 55-gallon drums for
disposal.

INTERPRETATION OF RESULTS

GEOTECHNICAL CONSIDERATIONS

Borings, test pits, and CPT data were used to collect
geotechnical information for future use in design. Econom-
ical landfill cover design involves matching the design
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requirements with available soil properties. Typical prop-
erty requirements have been assumed in evaluating materials
for use in construction. These requirements may be modified
during final design.

Multilayered Cap

The purpose of a cap or final cover is to minimize leaching
of the soil or landfill contaminants to the groundwater.
Figure 8 depicts a typical multilayered cover system. The
actual properties needed for each layer depend on precipi-
tation, slope steepness, permeability of the topsoil layer,
type of barrier layer, frost depth, and past or future use
of the area. Descriptions of the physical soil properties,
and applicable Resource Conservation and Recovery Act (RCRA)
guidance specifications for the layers shown are presented
below.

Topsoil. An organic-rich soil cover is required on the
landfill cap to support vegetation that will minimize
erosion and preserve slope stability. The final top slope
of the cover should be 3 to 5 percent after allowing for
settling and subsidence. Sideslopes steeper than 5 percent
should be protected so that erosion is less than 2 ton/acre
as calculated using the U.S. Department of Agriculture Uni-
versal Soil Loss Equation. The state of Indiana recommends
a final top slope of 4 percent and sideslopes not steeper
than 25 percent.

Fill Layer. The fill layer beneath the topsoil may consist
of sand,silty sand, silt, or silty gravel. It should be
compatible with the overlying topsoil and the underlying
drainage layer. Topsoil should not be able to migrate into
the fill layer and the fill layer should not be able to
migrate into the underlying drainage layer. The importance
of the coefficient of permeability of fill material will
vary depending on the total cover system.

The fill layer protects the barrier layer from root and
freeze/thaw damage. Its thickness will depend on the needs
of the other layers. If a total of 18 inches of moisture-
holding soil is needed to support vegetation and 6 inches of
topsoil is to be used, then 12 inches of fill is necessary.
If the frost depth is 30 inches and the drainage layer is
12 inches thick, then the fill and topsoil layer should be a
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total of 18 inches thick to prevent frost damage to the bar-
rier layer.

Upper Filter Layer. A filter layer may be needed to prevent
clogging of the underlying drainage layer by migration of
soil from the overlying fill layer. A specific filter layer
may not be required if the gradation of the drainage layer
prevents clogging. The filter can be either soil or
geotextile.

Drainage Layer. The drainage layer is needed to enable water
to flow freely in a lateral direction, thereby minimizing
head on and flow through the low permeability layer. Typical
drainage material consists of clean, free draining sand and
gravel with a high internal friction angle to resist sliding.
RCRA requirements state that the drainage layer should have
a hydraulic conductivity of not less than 1 x 10~ cm/s and
that the final bottom slope should be at least 2 percent
after allowing for settling and subsidence.

Barrier Layer. The purpose of the barrier layer is to reduce
infiltration, thereby minimizing leachate production and
potential groundwater contamination. Typically, a soil bar-
rier layer may consist of clay, silty clay, or clayey silt.
The suitability of the barrier soil depends primarily on its
permeability, which is in turn related to particle size and
distribution and the amount of clay particles in the material.
To prevent a "bathtub effect," RCRA requirements state that
the landfill cover must be no more permeable than the most
impermeable component of the liner system, or in this case
of the underlying soils. If natural deposits of suitable
materials are not locally available, imported soil and
bentonite may be mixed to produce a final material with the
required properties. RCRA also specifies that the barrier
layer be wholly below the average depth of frost penetration.

Soil plasticity and moisture content affect the performance
of the barrier layer. For example, a highly plastic soil,
although difficult to work with, is less likely to develop
fissures and cracks due to subsidence that would otherwise
reduce the overall effectiveness of the layer. The moisture
content of the soil is an important consideration regarding
the constructibility of the barrier layer. The moisture
content must be such that the required compaction can be
attained. During construction, the soil must be at or above
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optimum moisture to produce a dense, compacted, homogeneous
layer of soil.

Lower Filter Layer. A lower geotextile filter layer may be
needed to prevent clogging of the underlying gas collection
layer by infiltration of the overlying barrier layer.

Gas Collection Layer. A gas collection layer or venting
system will be needed to intercept gas produced by the
waste, thereby relieving pressure from gas that might
otherwise build up beneath the barrier layer. Typical gas
collection layers consist of clean, free-draining sand or
gravel. Gas venting wells may be required. The specific
design of the gas collection system will depend on the
estimated amount of gas production. A gas collection layer
will not be required over the ECC site or outside of the
leachate collection system.

Material Estimates

The final configuration of the NSL/ECC cover will not be
determined until all design elements have been considered.
However, the necessary materials can still be estimated
based on thicknesses assumed in the conceptual model
(Figure 8). The estimates were calculated assuming a
combined site area of 77 acres. The calculated quantities
are summarized in Table 7.

Estimates for sideslope and crown fill may change substan-
tially. The final shape of the cover will have a marked ef-
fect on the fill requirements. Future activities at the
landfill may also alter the estimated fill requirements.
However, the estimated quantities for the various layers
that comprise the cap are not likely to change significantly
as long as the area to be capped remains essentially the
same.

Borrow Area

Surface and subsurface soil investigations completed in the
proposed onsite borrow area consisted of 12 soil borings,
10 test pits, and 10 CPT soundings. The purpose of the
investigation was to determine the suitability of onsite
soils for use in the final cover. Soils in the borrow area
were tested for a variety of physical parameters, including
Atterberg limits, grain-size distribution, moisture content,



Table 7
ESTIMATED MATERIAL QUANTITIES FOR CAP

NSL/ECC

Layer Thickness

4:1 Sideslope
3% Crown
6% Crown

Fill:
Fill:
Fill:
Fill
Top Soil
Filter Layer
Drainage Layer
Barrier Layer
Filter Layer
Gas Collection Layer

1.5 feet
0.5 foot

1 foot
2 feet

1 foot

Amount

72,000
34,100
132,000
124,000
62,000
373,000
124,000
248,000
373,000
124,000

Units

cu yd
cu yd
cu yd
cu yd
cu yd
sq yd
cu yd
cu yd
sq yd
cu yd
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maximum dry density, and permeability. The results of those
analyses are summarized in Table 8.

Using the Unified Soil Classification System, most of the
soil samples analyzed plotted as silty clay (CL-ML). The
CL-ML classification is based on grain-size distribution
(>50 percent, by weight, of the samples passing a No. 200
sieve) and Atterberg limits (liquid limit between 10 and 28
and plastic index between 4 and 7). Borrow area soils with
the CL-ML classification range from silty clays to sandy
silty clays. The few samples that plotted as clay (CL) have
a plasticity index between 8 and 13 and consist of clays to
sandy clays.

The soils designated as CL-ML and CL are of low plasticity,
which makes them more susceptible to cracking as a result of
differential settlement of the landfill. Cracking could
reduce the effectiveness of the material as a barrier layer.
This characteristic requires further consideration during
design.

The natural moisture content of the borrow area soils range
from 6.8 to 29 percent, with most of the samples falling
between 10 and 14 percent natural moisture. These moisture
contents are slightly wetter than optimum moisture for the
Modified Proctor compactive effort (see compaction curves,
Appendix D).

An important physical characteristic of the borrow area soil
is the coefficient of permeability. With the exception of
NSLSB-103, sample BS-1, the permeability of the tested soil
samples falls between 7.4 x 10~ and 6.8 x 10 cm/sig The
permeability of NSLSB-103, sample BS-1, was 1.6 x 10~ .
These permeabilities are for remolded soil samples and may
not reflect the permeabilities of the in situ soils beneath
the combined NSL/ECC site. The permeability required for
cap construction has not yet been clearly identified and
must be determined for design to proceed.

Sandy soils in the borrow area plot as clayey silty sand
(SC-SM), clayey sand (SC), or well graded sand with silt
(SW-SM) (Table 8). Examination of the soil boring logs
(Appendix A) and CPT logs (Appendix C) indicates that sandy
soils are found in thin seams and generally comprise less
than 5 percent of the total soils sampled in the borrow
area. The exceptions to this are soil borings NSLSB-104,
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Table B (Page 1 of 2)
PHYSICAL ANALYSIS OF BORRO* AREA SOIL SABPLES

NSL/ECC

lest Pit/
Boring No. Saiple No.

NSLSB-100

NSLSB-101

NSLSB-102

NSLSB-103

NSLSB-104

NSLSB-105

NSLSfl-104

NSLSB-107

NSLSB-108

NSLSB-109

NSLSB-110

NSLSB-111

NSL-IP-100

S-3
S-9

S-3
5-6

S-5

BS-1
BS-1D
S-4
S-B

S-3
S-6
S-B

BS-1
BS-1D
S-2
S-5
S-fl
S-8

S-3

S-4
S-9

5-2
S-9

S-4

5-6
S-B

S-10
BS-1
BS-1D

6-1
6-2

B

Depth (It)

5.0 - 7.0
20.0 - 21.5

5.0 - 7.0
12.5 - 14.5

10.0 - 12.0

0 - 15.0
0 - 15.0

B.5 - 10.5
IB. 5 - 20.5

6.0 - 8.0
13.5 - 15.5
18.5 - 20.5

0 - 25
0 - 25

3.5 - 5.5
11.0 - 13.0
IB. 5 - 20.5
18.5 - 20.5

6.0 - 8.0

7.5 - 9.5
20 - 21.5

2.5 - 4.5
20.0 - 21.5

7.5 - 9.5

13.5 - 15.5
18.5 - 20.5

23.5 - 24.5
0 - 15
0 - 15

3.8
7.6
3.8

la)uses
CL-BL
CL-IIL

CL-IIL
SC-SB

CL-BL

CL-HL
CL-BL
sc-st
CL-BL

CL-BL
cl-il
CL-BL

CL-BL
CL-BL
cl-il
SC-SB
CL-BL
CL-BL

CL-BL

CL-BL
CL-BL

CL-BL
SC

CL-BL

SC-SB
SM-SB

SB
CL
CL

CL-BL

Natural
Moisture
Content!!

12.8
6.B

IB. 7
11.2

10.6

12.2
8.3

8.9

12.1
6.8

10.8

11.2
9.9

10.9
10.1
11.0

10.9

12.0
8.7

11.6
11.3

12.4

10.7
13.9

16.9
13.8
11.7

12.1
11.9
9.2

Atteroerg Uuts

) LL

21
17

22
19

IB

21

18

20
17
17

22

22
14

16

18

19
19

22
24

20

18

28

22

PL

14
13

16
13

13

14

12

15
12
12

15

14
10

12

11

12
13

15
13

15

12

18

15

PI

7
4

6
6

5

7

6

5
5

• 5

7

8
4

4

7

7
6

7
11

5

6

10

7

P200U)

55.3
55.3

82.7
33.7

57.7

56.1

40.8
55.4

55.5

52.4

56.0

45.1
57.8

58.1

58.0
53.9

56.9
49.6

50.9

47.0
10.6

13.0
63.0

64.1

Bauiui Coeff icient of
Dry Density Peneabihty
(Ib/cu f t ) Proctor(Z) (c iVs)

136.1
94.7 1.6E-6

135.8
95.0 7.0 « 10E-8

131.9
94.6 7.3 * 10E-9

135.5

94.8 8.5 X 10E-9

la) Upper case syibols denote that the classification is based on laboratory tests.
Loner case syibols denote that the classification is oased on field identification.
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Table 8 (Fane 2 of 2)
PHYSICAL ANALYSIS OF BORROW AREA SOIL SAMPLES

NSL/ECC

lest Pit/
Boring No. Saiple No.

NSL-TP-101

NSL-TP-102

NSL-TP-J03

NSL-TP-104

NSL-TP-105

NSL-TP-106

NSL-TP-107

NSL-IP-10B

NSL-TP-109

6-1
6-2

B

6-1
6-2

B

6-1
6-2

B

6-1
6-2
B

6-1
6-2

B

6-1
6-2

B

6-1
6-2

B

6-1
6-2

B

6-1
6-2

B

Depth I f t)

4.0
5.6
5.6

3.0
B.O
7.5

4.0
9.0
4.0

5.0
9.3
5.0

4.0
6.7
4.5

3.0
B.O
3.0

5.0
7.5
5.0

3.0
7.0
3.0

3.0
6.0
6.0

(a)uses

CL-NL

CL-HL

CL-ML

CL-HL

CL-hL

CL

CL-I1L

CL-NL

CL

Natural
Hoisture
Content (I

21.0
11.4
10.6

24.8
13.1
11.1

13.7
10.7
10.8

14.8
11.9
11.2

11.7
16.1
11.5

IB. 4
17.4
11.9

12.1
10.9
10.6

25.6
22.3
11.4

29.0
13.0
11.4

Atterberg Lints

) LL PL

21 15

19 13

20 14

21 13

21 15

27 14

19 13

22 15

23 15

PI P200U)

6 59. fl

6 57.3

6 57.1

8 60.1

6 56.3

13 55.2

6 57.8

7 55.3

8 58.4

naxuui
Dry Density

llb/cu ft)

136.7

132.9

134.7

132.7

132.9

129.6

132.9

130.1

134.6

Coefficient of
Permeability

Proctor (I) (c§\s)

95.0 1.8 « 10E-8

95.5 1.3 « 10E-8

95.2 1.4 I 10E-B

94.9 1.1 x 10E-B

94.6 2.6 i 10E-B

94.9 7.4 x 10E-8

95.4 9.5 x 10E-9

95.5 6.8 x 10E-9

94.5 1.3 x 10E-8

(a) Upper case syibols denote that the classification is based on laboratory tests.
Lo*er case synbols denote that the classification is based on field identification.
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NSLSB-110, and NSLSB-111, which contained approximately
12.5 percent, 50 percent, and 8 percent sandy soil.

Although the borrow area soils were investigated primarily
to determine their usefulness in a barrier layer, some of
the material may be used for other parts of the cap. The
grain-size distribution tables in Appendix D indicate that
none of the sampled soils are clean enough to be used as a
drainage layer. However, most of the tested sandy material
has a silty or clayey component, making it potentially suit-
able for use in the fill layer. Since the barrier layer
will be constructed first, soil that is encountered during
excavation that is suitable as fill material can be stock-
piled for future use in the fill layer.

The surface area of the borrow area is approximately 40 acres.
On average, therefore, 4 feet of silty clay from the borrow
area will be required to construct a 2-foot-thick barrier
layer on the combined NSL/ECC site.

In summary, there appears to be a sufficient supply of soil
in the borrow area to be used as a barrier layer. It is also
possible that borrow area soil may be used as additional
fill or cover material. The soil appears to be of suffi-
cient quality to enable construction of a RCRA compliant
cap.

Groundwater Interceptor Trench

Surface and subsurface investigations along the alignment of
the interceptor trench consisted of 10 soil borings and
20 CPT soundings. Three test pits were also excavated along
Finley Creek. The soils in the area were tested for Atter-
berg limits, grain-size distribution, and natural moisture
content (Table 9).

The overall character of the fine-grained soils near the
interceptor trench are similar to the borrow area soils.
All of the soil samples analyzed plotted as either CL-ML or
CL and had a plastic index of 6 to 9. SPT blow counts indi-
cate that most of these soils are very hard.

Approximately 10 percent of the soil from each soil boring
in the interceptor trench area consisted of sandy material,
which is more than in the proposed borrow area. In general,
the sandy soils were found in thin seams (<1 foot thick);
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Table 9
PHYSICAL ANALYSIS OF INTERCEPTOR TBEHCH SOU, SAMPLES

NSL/ECC

Natural itterberg Liiits

Boring No.

NSLSB-115

HSLSB-116

HSLSB-117

IISLSB-118

ISLSB-119

NSLSB-120

HSLSB-121

NSL5B-122

HSLSB-123

NSLSB-124

Saiple No.

S-2
S-4
S-5
S-11B
S-13

S-3
S-4
S-9
S-10

S-16,17

S-4
S-6,7
S-8
S-ll

S-3
S-4, 5
S-9

S-13
S-14
S-14D

S-9, 10
S-ll
S-12
S-12D

S-4, 6

S-5
S-10

S-3
S-3D
S-S
S-8
S-7,8
S-13

S-4
S-6
S-9
S-10

Depth (ft)

3.5 - 5.5
8.5 - 10.5
11.0 - 13.0
26.0 - 27.0
31.0 - 32.0

5.0 - 7.0
7.5 - 9.5

20.0 - 21.5
22.5 - 24.0

38.5 - 42.0

7.5 - 9.5
12.5 - 16.5
17.5 - 19.0
25.0 - 26.5

6.0 - 8.0
8.5 - 13.0
21.0 - 22.0

30.5 - 32.5
33.0 - 35. 0
33.0 - 35.0

18.5 - 22.
23.5 - 24.
26.0 - 27.
26.0 - 27.

8.5 - 10. ,
13.5 - 15.
11.0 - 13.
23.5 - 25.

5.0 - 6.5
5.0 - 6.5

10.0 - 11.5
12.5 - 14.0
15.0 - 19.0
30.0 - 31.4

7.5 - 8.7
12.5 - 13.8
20.0 - 20.6
22.5 -23.2

\O) DUlDlrUlC

DSCS COD tent (VI LL PL

cl-il 14.4
CL 21 12
cl 10.1
sc-si
sc

SI
cl-il 10.2
cl-il 7.0
CL-HL 19 12

SI

cl-il
cl-il
CL-HL 15 11
cl-il 8.5

cl 10.8
CL-HL 9.3 20 13
SI

CL 21 13
CL-HL 19 13
CL-HL 20 14

cl-il
cl-il 7.3
CL-HL 19 13
CL-HL 20 13

CL-HL 19 13

•1 12.0
il

cl-il 9.9
cl-il 6.6

cl-il 8.7
CL-HL 20 14
cl-il

SP-SH
SP-SH
cl-il 8.4
CL-HL 20 13

PI P200(X)

9

37.8
37.7

45.9

53.1
7

19.8

57.6
4

7
12.5

8
6
6

60.7

6
7

6

25.8

43.5

6

11.1
10.3

7

(a) Upper case syibols denote that the classification it based on laboratory tests.
Lover case syibols denote that the classification IB based on field identification.
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however, in one boring, layers consisting of mostly sand
were as much as 9 feet thick starting at the ground surface.
Sandy soils are identified on the soil boring logs (Appen-
dix A). Based on the conditions encountered and typical
construction requirements for pipe installation, it appears
that a groundwater interceptor trench can be constructed in
this area. Final design of the interceptor trench may need
to include a stability analysis of the trench walls and con-
sider a method for controlling groundwater.

HYDROGEOLOGY

ECC Site

Soil borings were drilled at locations shown in Figure 9 to
delineate the stratigraphy of the ECC site. Soil boring
information was used to plot the cross section location map
(Figure 10) and geologic cross sections (Figure 11A-G). The
stratigraphy of unconsolidated deposits in the vicinity of
ECC has been interpreted to include five basic units that
delineate shallow groundwater flow.

1. A surficial fill unit made up of varied silt, sand, and
gravel debris. Natural materials are found at the
ground surface where this unit is not present.

2. Recent (post-glacial) alluvial deposits—consisting
primarily of silt and clay with minor sand lenses and
natural organic debris. These materials may be
transitional with underlying reworked colluvial deposits,
The alluvium is generally a brown or orangish-brown
oxidized color.

3. Mixed fluvial/colluvial deposits—probably formed as
immediate post-glacial deposits—consist of poor- to
well-graded silts, sands, and angular to subangular
gravels. Alternate layers of varying materials ranging
up to 6 inches thick in a 2-foot-long soil sample are
common.

4. Glacial basal or lodgement till—consisting primarily
of homogenous, very hard clays and silts with some
embedded coarse particles. The till is fractured with
fractures generally ranging in width from one sand
grain's diameter to approximately 1 inch. The fractures
have been infilled with fine to medium grained sand.



9-15-88

kECCMW-6A

ECCMW-SA. .ECCMW-4C

0 100 200

SCALE: 1"=100'

ECCMW-«AO

ECCMW-flA,
.ECCMW-7A

kNSL8BP-70
0 if

B
EOCMW-OA

B

KCMW-ttAJ
* PJ

921900 8807
El

B

>N8L8BP-75

0N8LSBP-72

*N8L8BP-7I

iSBB

Baeti

ECCMW-dA

NSLMW-tJ

B

B

N8L

8817

B

8821B

B

B

LEGEND
B SOIL BORING: SUPPLEMENTAL INVESTIGATION

• PREVIOUS INVESTIGATION MONITORING WELL LOG OR
SOIL BORING PIEZOMETER LOG

FIGURE 0
LOCATIONS USED FOR

STRATIGRAPHIC INFORMATIONi ECC
NSL/ECC TECH MEMO

L65555.DA\FIG9.DWG



9-16-88

Qr

ECCMW-6A

ECCMW-5A

N8L8BP-75

ECCMW-4A

MW-13

100 200
******

SCALE: 1"=100'

.N8L88P-72
$N8LSBP-71

LEGEND
0 SOIL BORING LOCATION: SUPPLEMENTAL INVESTIGATION

• PREVIOUS INVESTIGATION MONITORING WELL OR
SOIL BORING PIEZOMETER

FIGURE 10
CROSS SECTION LOCATION MAPi ECC

NSL/ECC TECH MEMO I«fi!BB»if

L655fiS.OANjnC10.DWG



DD-MM-YY

890-,

880 -

870 -

860 -

850 -

840 -

A
WEST
SB05
EL 883.9 -GROUND

SURFACE ECC10A
EL 878

SB02
EL 880.2

A
EAST

NSL
SBP 75
EL 880

\\\\VLTY
\\V SAND &
\\\VGRAVEL

SBO3
EL 879.8

DARK BROWN
SILT W/ BLACK
STAINING

DARK GRAY TO
BROWN SILT

GRAY SILTY
CLAY SOFT BROWN

SILTALLUVIUM LIGHT BROWN
ORANGE
SILTY CLAYGRAY SOFT

CLAY

SOFT GRAY SILT

VERY HARD
GRAY SILTY
CLAY

DARK GRAY
SILT

HARD GRAY
SILT

GRAY
SANDY CLAY

HARD DRY
SILT

SCALE
VERTICAL 1'
HORIZONTAL: 1'

TILL

GRAY
SANDY
SILT

FLUVIAL/COLLUVIAL SAND

ENGLACIAL SAND

INFERRED CONTACT
CONTACT

SOIL BORING LOCATION (RECENT STUDY)

GROUND SURFACE ELEVATION

DEPTH FROM WHICH SOIL SAMPLE FOR
CHEMICAL ANALYSIS WAS SUBMITTED

= 10'
:50'

FIGURE 11-A
CROSS-SECTION A-A'

NSL/ECC TECH MEMO



9-13-88

890 I

880 -

870 -

860 -

850 -

840 J

B
WEST

SB06
EL 881.3

UNAMED
DITCH

NSL
SBP 60
EL 881

GROUND
SURFACE

SB08
EL 879.1

SB07
EL 878.7

SB09
EL 878.6

ALLUVIUMSOFT BROWNCLAYEY SILT
POORLY GRADED
SAND

ALTERNATE
LAYERS SILT
& GRA

SOFT TO FIRM
SILT, LIGHT BROWN
GRADES TO GRAY
UP TO 10% GRAVEL

SOFT DARK
GRAY SILT

OFT DARK
BROWN
SI

ALLUVIUM

CLAYEY SILT

HARD GRAY
SILT HARD GRAY

SILTY CLAY

STIFF
GRAY
SILT

HARD GRAY SILT

SCALE
VERTICAL 1" = 10'
HORIZONTAL: 1" = 50'

FLUVIAL/COLLUVIAL SAND

ENGLACIAL SAND

INFERRED CONTACT
CONTACT

SOIL BORING LOCATION (RECENT STUDY)

GROUND SURFACE ELEVATION

DEPTH FROM WHICH SOIL SAMPLE FOR
CHEMICAL ANALYSIS WAS SUBMITTED

GRAY SOFT
SILTY CLAY

CLAYEY
SAND

ROWN SILTY
ISAND &
IGRAVEL

\GRAY
\SILTY SAND

& GRAVEL

HARD GREY
SANDY SILT

FIGURE 11-B
CROSS-SECTION B-B'

NSL/ECC TECH MEMO tsaasaa



9-13-88

880-

870 -

860 -

850

840 J

C
WEST

SB13
EL 879.8 SB12

EL 878.0
SB11
EL 878.4

UNNAMED
DITCH

TAN TO BROWN* -*
SILT W/ GRAVEL
SOFT

ALLUVIUM
GRAY
SILTY CLAY
SOFT

NSL13
EL 876

SCALE
VERTICAL 1" = 10'
HORIZONTAL: 1" = 50'

SB21
EL873

I

FLUVIAL/COLLUVIAL SAND

ENGLACIAL SAND

INFERRED CONTACT
CONTACT

SOIL BORING LOCATION (RECENT STUDY)

GROUND SURFACE ELEVATION

DEPTH FROM WHICH SOIL SAMPLE FOR
CHEMICAL ANALYSIS WAS SUBMITTED

Cf

EAST

SB10
EL B75.S

SILTY
CLAY FILL

GRAVEL

DARK GRAY
STIFF
SILTY CLAY TILL

FILL AND DARK
BROWN SILTY CLAY
•
IGRAY
WELL-GRADED SAND

BROWN POORLY
GRADED SAND

vGRAY WELL GRADED
SAND, GRAVEL, CLAY

VERY HARD GRAY
SILTY CLAY

FIGURE 11-C
CROSS-SECTION C-C'

NSL/ECC TECH MEMO



DATE

D
WEST

840-

SB21
EL 873 POND

SB19
EL 878.3

SB18
EL 878.7 SB17

EL 875.8

Dr

EAST

SB16
EL 874.3

840-

840

840-

84QJ

K"BROWN
SOFT SILT
GRADES TO GRAY

DARK BROWN SI
CLAY GRADESX
TO GRAY.-X

SOME SAND IN CLAY
GREENISH CAST
BLACKISH SAND

DAR
ROWN
ILTY SAND

UNNAMED
DITCH

. ORANGE
/BROWN SILTY

COARSE
SAND
& FINE
GRAVEL

ALTERNATE '-AYERS
SOFT GRAY SILT
W/ SAND & GRAVEL
LAYERS BROWN/BLACK

SAND

DARK BROWN
SILTY CLAY

ALLUVIUM BROWN
CUAYE
SllLT

SOFT GRAY
SILTY

SILTY
SANDY
CLAY

FRACTURES
FILLED WITH
SAND ~-

GRAY MOIST
HARD SILT

STIFF GRAY SILTY CLAY

GRAY-BLACK MOTTLED CLAY,
HARD
HARD GRAY SILT

TILL

GRAY,
HARD
SANDY
SILT/SILTY
SAND

HARD GRAY SANDY
SILT

TILL

LEGEND

SB21

EL873

FLUVIAL/COLLUVIAL SAND

INFERRED CONTACT
CONTACT

SOIL BORING LOCATION (RECENT STUDY)

GROUND SURFACE ELEVATION

DEPTH FROM WHICH SOIL SAMPLE FOR
CHEMICAL ANALYSIS WAS SUBMITTED

SCALE
VERTICAL 1"=10'
HORIZONTAL: 1"=50'

FIGURE 11-D
CROSS-SECTION D-D1

NSL/ECC TECH MEMO

FILENAME.EXT



DATE

E
SOUTH

840 i

840 H

840 H

840

840

840

SB06
EL 881.3

SB05
EL 883.9

SB19
EL 878.9

VERY HARD
SILTY CLAY

TILL

HAp!L'l HARD DRY
RAY GRAY SILT

E1

NORTH

ECC5A
EL 887.2

SB13
EL 879.8

BROWN SOFT
SILTY CLAY

DARK BROWN
SILTY CLAY
GRADES TO GRAY

GRAY, FIRM

GRAY, SOFTARK •
ROWN SIL

DARK BROWN
LAYEY SANDY

SILT
GRAY SOFT
SILTY CLAY

BROWN & GRAY
MOTTLED
SILTY CLAY

GRAY SOFT
SILTY CLAY W/
INTERBEDDED
SILTY SAND &
SANDY SILT

GRAY WELL
\Y\\ \GRADED SAND
\\\\\& GRAVEL

vERY DENSE
KGRAY SAND

LEGEND

SB21
EL873

I

FLUVIAL/COLLUVIAL SAND

ENGLACIAL SAND

INFERRED CONTACT
CONTACT

SOIL BORING LOCATION (RECENT STUDY)

GROUND SURFACE ELEVATION

DEPTH FROM WHICH SOIL SAMPLE FOR
CHEMICAL ANALYSIS WAS SUBMITTED

SCALE
VERTICAL
HORIZONTAL: " = 100'

FIGURE 11-E
CROSS-SECTION E-E'

NSL/ECC TECH MEMO



9-14-88

890 n

880-

F
SOUTH

SB23
EL 875

SB19
EL 878.9

SB18
EL 878.7

SB04
EL 879.5

F'
NORTH

ECCMW11A
EL 883.0

870- SOFT GRAY
SILTY CLAY

860-

850-

SB07
EL 878.7SB12

EL 878.0SB15
EL 877.2 DARK GRAY

BLACK SILT
SOFT BROWN

DARK
BROWN
SILTY
CLAY.'

ES T
AY SILT

SB20
EL873.9

DARK BROV
OFT'SILT* SOFT

BROWN
SILTY
CLAY

GRADES
GRAYDARir-SBOWN

SILT — ALLUVIUM
BROWN WELL
GRADED SAND BLACKISH

SAND

CRAV ,CUALLUVIUM

GRADED SAND
SOFT
GRAY

SILT
LTERNATING

LAYERS OF
SOFT SILT W/

SAND & GRAVE

GRAY
SOFT
SILT

GRAY & CLAYEY
SAND WITH COBBLES GRAY-BLACK SOFT GRAY

LT

STIF
GRAY
SILT
SANDY
SILT

WARD GRAY
SANDY SILT

STIFF
GRAY
SILT

TILL

LEGEND

840 J

SB21
EL873

I

I HARD
GRAY
SILT

FLUVIAL/COLLUVIAL SANDS

ENGLACIAL SAND

INFERRED CONTACT
CONTACT

SOIL BORING LOCATION (RECENT STUDY)

GROUND SURFACE ELEVATION

DEPTH FROM WHICH SOIL SAMPLE FOR
CHEMICAL ANALYSIS WAS SUBMITTED

SCALE
VERTICAL
HORIZONTAL:

" = 10'
" = 100'

TILL

NOTE:
EXISTENCE OF ENGLACIAL SAND BELOW
THE TERMINATION OF BORING ECCMWIIA
IS EXTRAPOLATED BASED ON THE EXISTENCE
OF THIS UNIT AT BORINGS ECCMW5A.8A.&7A.
ACTUAL POSITIONING OF THE UNIT MAY VARY.

FIGURE 11-F
CROSS-SECTION F-F'

NSL/ECC TECH MEMO



9-13-88

ECC6A
EL 884

ECCMW8A
EL 884SB01

EL 883ECC10A
EL 878

SB09
EL 878.6

SB11
EL 878.4

SB14
EL 878.5 OWN

SILTY
CLAY .SB17

EL 875.8
BROWN,

OFT
LAYEY
ILT

FINLEY
CREEK ALLUVIUM

SB22
EL 872.6 GRAY F-M

SAND- «{"GRADE
LAYERS-
SOFT SILT

& SILT W/
GRAVE

GRAY
SILTY
CLAY

DRY GRAY
CLAYEY SILT HARD

GRAY SILTY
CLAY

DARK GRAY
SILTY CLAY
STIFF

HARD
GRAY
SILT

SANDY SILT
CLAYEY SILT

SB21
EL873

FLUVIAL/COLLUVIAL SAND

ENGLACIAL SAND

INFERRED CONTACT
CONTACT
SOIL BORING LOCATION (RECENT STUDY)

GROUND SURFACE ELEVATION
SCALE:
VERTICAL r = 10'
HORIZONTAL 1" = 100' I DEPTH FROM WHICH SOIL SAMPLE FOR

CHEMICAL ANALYSIS WAS SUBMITTED

FIGURE 11-G
CROSS-SECTION G-G'

NSL/ECC TECH MEMO



TECHNICAL MEMORANDUM DRAFT
Page 19
November 9, 1988
GL064641.F1

5. Englacial sands—dense sand lenses deposited within the
finer grained glacial tills. Generally distinguished
from fluvial/colluvial sands by higher blow counts
recorded during Standard Penetration Testing (SPT),
gray color, and presence of overlying till unit (see
Boring Logs, Appendix A).

The fluvial/colluvial sand (Unit 3, above) and an englacial
sand (Unit 5) occur at relatively the same elevation and
appear to be in direct contact such that they, as a continuous
unit, make up the uppermost water bearing unit at the site.
The lateral extent of each unit is shown on Figure 11G,
cross section G-G'. The section extends from the region
south of ECC (the supplemental investigation area) northward
into the region investigated during the Remedial Investigation
(RI). The fluvial/colluvial sand appears to extend at least
as far north as ECC SB09, and then thins in that vicinity
contacting the englacial sand farther north.

The vertical extent of the water bearing unit is depicted on
Figures 11A through 11G. An isopach may of the thickness of
the water bearing unit, and a contour elevation map of the
top of the glacial till are shown in Figures 12 and 13,
respectively. The fluvial/colluvial portion of the unit is
bound above by the alluvium and below by till. The englacial
sand portion of the unit is bounded above and below by till.
The fractured gray till is visible near the land surface in
the unnamed ditch east and northeast of ECC.

Water levels were measured on April 29 and May 2 at existing
and newly installed monitoring wells. Monitoring well
locations for the ECC Area are shown in Figure 14. A
potentiometric surface map of the water bearing unit drawn
from water level measurements taken on April 29, 1988 is
shown in Figure 15. Groundwater from the water bearing unit
in the vicinity of the ECC site and in the southwest portion
of the NSL site appears to be discharging to the unnamed
ditch and to Finley Creek. The depth of the pond is unknown
so its relationship to the groundwater has not been fully
established.

NSL Site

The soil boring program for the NSL site was performed to
gather geotechnical information for the proposed borrow and
interceptor trench areas. The investigation for both areas
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consisted of investigating the upper 40 feet of material for
predesign geotechnical information. This upper zone consists
mainly of fractured silty clay till with some sandy seams and
lenses. The sand seams along fractures and sandier zones in
the upper unit are preferential pathways for groundwater
movement. The till is a very hard, silty clay in both the
borrow area and trench regions.

A potentiometric map of the borrow area (Figure 16) shows
that groundwater movement in the upper, water-bearing unit
is to the south-southeast. The water table occurs at a
depth of 6 to 12 feet below the ground surface.

The general direction of groundwater movement along the
alignment of the interceptor trench appears to be from north
to south (Figure 17). The water level in the upper water
bearing till averages 5 feet below the ground surface.

CHEMICAL CONTAMINANT DISTRIBUTION

Subsurface Soils

Some of the soil samples taken during the subsurface soil
boring program were submitted for chemical analysis through
the Contract Laboratory Program (CLP). The depth intervals
that had samples sent for analysis are shown in Figures 11A
through 11H. Complete subsurface soil sampling results are
shown in Table F-1A (metals) and F-2A (organic compounds) of
Appendix F.

Organic Compounds. Results of the organic analyses of sub-
surface soils samples taken during the supplemental inves-
tigation are shown in Table F-2A. The highest concentrations
of organic constituents were found in soil boring ECCSB-18.
A soil boring (SB18) and two monitoring well installation
borings (SB18A and SB18B) in the vicinity of SB18 were
sampled. The shallow SB18 samples from silty material had
relatively high organic concentrations. The high concen-
trations coincide with elevated organic vapor concentrations
observed in the breathing air space when ECCMW19B was
installed in the vicinity of ECCSB18. Elevated organic con-
centrations were also found at depth from the sand and gravel
unit in SB18 (depths 26 to 28 feet and 28 to 30 feet), but
the results are not conclusive because of the possibility of
cross contamination during the installation of ECCMW19B.
However, organic contaminants were found downgradient of



iL,

NBL 9BP-108, 88-108
EL 923.1 ' ,>"—> 8

- " X' f

.
,-.!«'* ' *--

THrni u n . . v> • «-- " •* -~ », __ - ~jy -*.--» —— ̂  -*.-- • • • • - * '
'• • • • — • • ......—«/ .--£L9a5.o.— - - - i ""„";

\ r -•-....,...

N8L
E

0
'J WEL909.2

\ >-/ i(/ / . i rO!0^
'v J . i if If

* 1

*'» ./
•^v-" :»v.

I
4—

2QO

SCALE: 1"-100'

I

-V
LEGEND

925 WATER LEVEL IN FEET AMSL IN PIEZOMETER
MEASURED 3-25-88

SOIL BORING PIEZOMETER, SOIL BORING
AT SAME LOCATION

POTENTIOMETRIC SURFACE UNE OF
SURFICAL WATER BEARING ZONE IN
FEET ABOVE MEAN SEA LEVEL

APPROXIMATE DIRECTION OF
GROUNDWATER MOVEMENT

TREE LINE
-4

o

• •MM -1-

c,
II .' '

.4s.a."/••-^ '.' '• /
REUSE OF DOCUMENTS

THIS DOCUMENT. AND THE IDEAS AND DESIGNS INCOfl- I BAR IS ONE INCH ON
POflATEO HEREIN. AS AN INSTRUMENT OF PROFESSIONAL I ORH3INAL ORAWINO.
SERVICE. IS THE PROPERTY OF CH2M HILL AND IS NOT TO BE I 0
USED. IN WHOLE OR IN PART. FOR ANY OTHER PROJECT
WITHOUT THE WRITTEN AUTHORIZATION OF CHJM HILL ,̂5 fnffj ADABT I
•OHM HM SCALES ACCOnOMOLY.

FIGURE 16
POTENTIOMETRIC SURFACE
MAP: NSL BORROW AREA



DATE

890 n

WEST

880-

870-

860-

850-

840-

830-1

LL± GRADED
NGULAR! GRAVE

SCALE:

VERTICAL 1'=1f

HORIZONTAL 1"=150'

LEGEND

WATER ELEVATION

J_ BORING DEPTH

B-122 BORING NUMBER

i PIEZOMETER SCREENED INTERVAL

SOIL HORIZONTAL
AND FILL

HARD, GRAY, FRACTURED
SILTY CLAY/CLAYEY SILT: GLACIAL TILL

NON COHESIVE SOILS

iTY CLAY

SE
YEY SAND

4" OF SILTY
SAND

2" CLAYEY SAND

12" CLAYEY
ISAND

" FINE CLAYEY
SAND

:6" SILTY SAND

FIGURE 17
CROSS-SECTION

NSL INTERCEPTOR TRENCH AREA
NSL/ECC TECH MEMO

FILENAME.EXT



TECHNICAL MEMORANDUM DRAFT
Page 21
November 9, 1988
GL064641.F1

SB18 in the sand and gravel sample from SB20 (depth
24 to 26 feet) and the silt sample from SB19 (depth
24 to 26 feet), which were obtained before the cross con-
tamination occurred during the installation of ECCMW19B.

Organic concentrations, other than common laboratory con-
taminants, were found in other soil boring samples at shallow
depths from the surface fill (SB08: 0 to 2 feet, SB12:
4 to 6 feet) and the upper silty clay/clayey silt units
(SB08: 8 to 10 feet, SB14: 8 to 10 feet). Some organic
concentrations are also found at the interface between the
sand and gravel unit and the lower confining unit, or just
within the top of the lower confining unit (SB02: 14 to 16 feet,
SB07: 24 to 26 feet). Other samples taken from the sand and
gravel unit, in addition to those from sample SB20, also have
organic concentrations (SB02: 10 to 12 feet, SB05:
28 to 30 feet, SB09: 10 to 12 feet, SB10: 12 to 14 feet,
SB11: 12 to 14 feet, SB13: 16 to 20 feet, SB14:
18 to 20 feet, SB15A: 6 to 8 feet, SB16: 20 to 22 feet).
Soil borings SB21 and SB23 did not have organic concen-
trations in the sand and gravel unit.

Metals. General standards are not established for inorganic
metal concentrations in subsurface soil. Therefore, metal
concentrations reported for subsurface soils are compared
with estimated background levels for the inorganic con-
stituents to determine if contamination is present.

Background soil concentrations were estimated for the ECC
site during the remedial investigation using eight ECC
Phase 2 RI soil samples. Results of the organic analyses
indicated that organic contaminants were either not present
or present in relatively minor concentrations in those
samples. Therefore, the eight samples were considered least
affected by waste handling operations at the site and were
selected to estimate background levels for inorganic concen-
trations.

The ranges of concentrations of some inorganic constituents
from the background samples are shown in Table 10, along
with any constituent that was found above the background
range in the subsurface soil samples. Samples taken from
the sand and gravel unit had only antimony, cadmium, and
silver at levels above background; one sample (SB12-03) had
mercury above background. Samples taken from surface fill
had aluminum, antimony, barium, lead, silver, manganese,



TABLE 10
SOIL COHCEITIAT10IS ABOVE BACIGIOOIID LEVELS

BACEGIODID LEVELS KEIE NTIIIIUD III THE ECC IHED1AL IIVESTIGATIOII
KSL/ECC PIEHSIGK IIVESTIGATIOII

liOKHICS
Aluiinu
Antiion;
Arsenic
Barim
Berylliun
Cadiiu
Chroiiu
Cobalt
CopperIron
Leid
tangliest
lercun
Iickel
Seleniu
Siher
Thalliu
Vanadiu
Zitc

IIOIGAIICS
Aluiinni
Aitiionj
Arseiic
Bariu
Benlliu
CadiiDi
Cbroiiu
Cobalt
Copper
Iroi
Lead
luianese
lercnry
Iickel
Seleniui
Siher
Thai ion
Vaiadiu
Zinc

lange in
„ BackgroundConcentration
Deteriined

[taring Phase 'i
of ECC leiedial
Investigation'

lag/kg dry it not i
4100 - 10600

<25 - 42
4.6 - 17
33 - 81

<0.3 - 0.67
<2 - 4.1
11 - 15
5.8 - 14
18 - 30

14000 - 27000
6.7 - 15
109 - 555
<0.05

15- 37
<2.5
<2.5
<3.0

17 - 35
44 - 90

iingt in
Background

Concentration
Deteriiied

Duriig Phase 2
of ICC leiedial
investigation*

iig/kg dry leight)
4100 - 10600
<25 - 42
4.6 - 17
33 - 81

<0.3 - 0.67
<2 - 4.1
11 - 15
5.6 - 14
18 - 30

14000 - 2TOOO
6.7 - 15
109 - 555
<0.05

15 - 37
<2.5
<2.5
<3.0

17- 35
44 - 90

Saiple luiber: ECCSB02-06 ECCSB02-06 ECCSB03-06 ECCSB05-15 ECCSB06-13 ECCSB06-20 ECCSB07-13 ECCSB08-01 ECCSB08-05 SCCSB09-06 ECCSB10-07 ECCSB11-07
Saiple Location: ECCSB02 ECCSB02 ECCSB03 ECCSB05 ECCSB06 ECCSB06 ECCSB07 ECCSB08 ECCSB08 ECCSB09 ECCSB110 ECCSB11

ITS laiber: IET316 1ET317 IET302 HET310 »£W< Km IET306 HET308 IET309 IET319 KT353 IET30I
Date Saipled: 04/16/86 04/16/86 04/05/88 04/13/86

Depth, Ft: 10-12 14-16 10-12 26-30
Percent Solids: 11.0 92.0 91.5 86.2

Eydrogeologic Diit: S i G UTEIFACE OPPER S i G

04/12/86 04/12/86 04/12/66 4/12/68 04/12/88 04/17/86 04/13/88 04/05/86
24-26 38-40 24-26 0-2 8-10 10-12 12-14 12-14
86.5 90.0 91.6 92.3 90.2 85.1 88.2 89.3

S i G UTEIFACE IRTEIFACE DPPER FILL OPPER S t G S i G S i G

ECCSB12-03 ECCSB13-09/1C
ECCSB12 ECCSB12
IET304 1ET305
04/07/66 04/11/86
4-6 16-20
68.6 67.9
OPPER FILL S i G

59 J

18 1

0.19

6.5 1 6.3 J 6.7

Saiple luiber: ECCSB14-01 ECC5B14-02 ECCSB16-11 ECCSB18-14
Suple Location: ECCSB14 ECCSB14 ECCSB16 ECCSB18

ITI luiber: HT352 IET351 KT312 KT311
Date Saipled: 04/06/86 04/06/88 04/15/88 04/14/16

Depth, Ft: 6-10 18-20 20-22 26-26
Percent Solids: 83.7 17.0 89.7 95.6

lydrogeologic Diit: OPPER S i G S i G S i G

72 ) 79

6.1 J 6.2
17 J

5.2J 11 J 5.3J 6.1

* Background Concentrations estiiated using Phase 2 ECC leiedial Investigation
Background Soil Values: See ECC II leport, Table 4-4

J Estiiated value; or the report value is less than tbe contract required detection
S i G Sand and Gravel Otit
UTEIFACE Interface betieen sand and gravel and loser confining unite
OPPER Upper confining Unit, usually silty uterial
LOHER Loser confining unit, i very bard silty clay/clayey silt

12200 J
96 J 69 J 85 J 47 J

5.8J 7.9J
18 J

399 J
0.19

J 7.7 J 6.4 J 5.7 J 4.5 J 5.2 J 5.6 J 3.1 J

ECCSB18A-03ECCSB16B-28/ECCSB19-13
ECCSB18A ECCSB1IB ECCSB19
BET322 IET320 IIT314
04/19/88 04/16/66 04/15/66
4-6 28-30 24-26
68.6 93.1 19.0
DPPEI FILL TIAISITIOI VPPEI

16100
1 74 J

97.7
J 5 J 5.3 J

J

108

liiit but greater than the instruent detection hut

4; J

33 J
1160
0.21

6.7 J
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mercury, and zinc at levels above soil background concen-
trations. Cohesive soils of the upper confining unit had
antimony, cadmium, cobalt, mercury, and silver at levels
above background concentrations. Cohesive soils of the low-
er confining unit had aluminum, antimony, cadmium, chromium,
cobalt, and silver at concentrations above background.

Groundwater

Groundwater samples were analyzed by the CLP for organic
compounds and metals, and the ISBH for conventional
pollutants. Analytical results are shown in Table F-1B
(metals), F-2B (organic compounds) and F-3 (conventional
parameters) of Appendix F. Sampling locations are shown in
Figure 7. All recently installed wells except ECCMW19A are
screened in the sand and gravel aquifer south of the ECC
site and southwest of the NSL site. ECCMW19A is screened in
the shallow silty clay above the sand and gravel unit.
Groundwater samples were also obtained in the ECC source
area, ECCMW12 and ECCSUMP. ECCMW12 is in the sump under the
concrete pad. ECCSUMP is the sump barrel on the concrete
pad. ECCMW1A is a background (upgradient) well installed in
1983. All the other wells sampled were installed during
this supplemental investigation. Both organic and inorganic
contaminants were found in groundwater from the supplemental
investigation area.

Organic Compounds. Chloroform (8 ug/1) and phenol (7 ug/1)
were found in field blanks 99 and 96, respectively. In
addition, bis(2-ethylhexyl)phthalate was found in two field
blanks at a maximum concentration of 25 ug/1.

A sample of the drillers' water showed contamination with
several volatile organic compounds including chloroform
(71 ug/1), 1,1,1-trichloroethane (24 ug/1), bromodi-
chloroethane (6 ug/1), trichloroethene (36 ug/1), and
tetrachloroethene (28 ug/1). In addition, phthalates were
also found in low concentrations. The sources of these
organic compounds are unknown. Drilling water was obtained
offsite from the Zionsville City Fire Department and held in
the water tanks on the drilling contractors vehicles until
needed.

No volatile organic compounds were found in the background
well (ECCMW1A). The highest total concentrations of
volatile organic compounds were found in ECCMW12
(204,200 ug/1), ECCSUMP (37,280 ug/1), ECCMW19A
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(71,050 ug/1), ECCMW13 (3,609 ug/1), and ECCMW19B
(2,720 ug/1). Lower total volatile organic concentrations
were found in ECCMW20 (388 ug/1) and ECCMW16 (230 ug/1).
Maximum concentrations of volatile organic contaminants
found in the wells include methylene chloride (12,000 ug/1),
acetone (11,000 ug/1) 1,1-dichloroethane (3,700 ug/1), total
1,2-dichloroethene (72,000 ug/1), chloroform (5,300 ug/1),
1,1,1-trichloroethane (64,000 ug/1), trichloroethene
J16,000 ug/1), tetrachloroethene (13,000 ug/1), and toluene
(7,200 ug/1). Methylene chloride, acetone, and toluene are
common laboratory contaminants but the concentrations found
are higher than would be expected for laboratory contamination.
Chloroethane at 3,400 ug/1 was also detected in ECCMW13.
Very low «10 ug/1) or no volatile organic compounds were
detected in ECCMW14, ECCMW15, ECCMW1A, ECCMW17, ECCMW18,
ECCMW21, ECCMW22, and ECCMW23.

In ECCMW19A, which was screened in the shallow silty clay
above the sand and gravel unit, the volatile organic com-
pounds detected include 1,2-dichloroethene (total),
1,1,1-trichloroethane, trichloroethene, tetrachloroethene,
ethylbenzene, and xylene (total). Other than ethylbenzene
and xylene, the same compounds were detected in ECCMW19B.
1,1-dichloroethane was also found in ECCMW19B. As ECCMW19B
was not cased through the shallow silty clay zone during
installation, contamination may have travelled from the
shallow source at ECCMW19A to the deeper unit, ECCMW19B
which is installed at the same location. ECCMW20, which is
also in, the sand and gravel unit and downgradient of
ECCMW19B, was found to have vinyl chloride and chloroethane,
as well as 1,1-dichloroethane and 1,2-dichloroethene (total).

Semivolatile organic compound concentrations were highest in
ECCMW12, ECCSUMP, and ECCMW19A. Lower concentrations were
found in ECCMW19B and ECCMW13. Semivolatile compounds found
include 1,2-dichlorobenzene, 1,4-dichlorobenzene, 4-methylphenol,
2,4-dimethylphenol, isophorone, naphthalene, 2-methylphenol,
and phthalate esters. Semivolatile concentrations for
individual compounds were less than 310 ug/1. No
Semivolatile compounds besides low concentrations of the
laboratory contaminants, phthalate esters, were found in
ECCMW1A, ECCMW14, ECCMW15, ECCMW16, ECCMW17, ECCMW18,
ECCMW20, ECCMW21, ECCMW22, and ECCMW23. Total volatile and
Semivolatile organic compound concentrations in groundwater
are shown in Figure 18.
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Metals. In unfiltered field blanks, low concentrations of
aluminum (Al), antimony (Sb), arsenic (As), barium (Ba),
calcium (Ca), chromium (Cr), copper (Cu), iron (Fe), lead
(Pb), magnesium (Mg), manganese (Mn), potassium (K), sodium
(Na), and zinc (Zn) were found. The drillers' water and
background well, ECCMW1A, contained Al, Ba, Ca, Cr, Cu, Fe,
Pb, Mg, Mn, K, Na, and Zn.

The metals of concern which must be reduced to meet proposed
NSL NPDES discharge limits include As, Cr, Cu, Pb, Fe, and
Zn. Arsenic ranged from 2.2 to 32 ug/1 and was found in all
wells except ECCMW19B. Chromium was also found in all wells
and in highest concentrations in ECCMW22 (238 ug/1) and
ECCMW23 (286 ug/1). In the other locations, chromium ranged
from 6 to 65 ug/1. Copper was also found in highest concen-
trations in ECCMW22 (1,660 ug/1) and ECCMW23 (1,220 ug/1).
Copper concentrations were also high in ECCMW17 (423 ug/1)
and ECCMW20 (350 ug/1).

Iron concentrations were highest in monitoring wells ECCMW22
(944,000 ug/1) and ECCMW23 (468,000 ug/1). Iron concentrations
were also high in ECCMW17 (88,900 ug/1), ECCMW20 (92,900 ug/1)
and ECCMW21 (76,000 ug/1). Lead concentrations ranged from
undetected to 723 ug/1 in ECCMW17. Zinc was found in all
wells and the sump; its concentration was highest in ECCMW22
(2,770 ug/1) and ECCMW23 (2,050 ug/1).

In filtered groundwater, concentrations of all metals were
lower, indicating that most metals are associated with the
suspended solids. The only metals above proposed NPDES
discharge limits in the filtered water were arsenic, chromium,
and iron. Arsenic concentrations were highest in ECCMW19A
at 24 ug/1. Chromium was highest in ECCMW23 (12.5 ug/1),
and iron concentrations were highest in ECCMW13 (12,500 ug/1).

Conventional Pollutants. Groundwater samples were also
analyzed for COD, TDS, TSS, alkalinity (as CaCO3), NH3-N,
and chlorides. Very small concentrations «15 mg/1) of COD,
TDS, and alkalinity were noted in the field blanks. Concen-
trations in background well ECCMW1A were TDS at 418 mg/1, TSS
at 78 mg/1, alkalinity at 313 mg/1, chlorides at 12 mg/1, and
ammonia at 0.2 mg/1. No COD was measured in the background
well. COD concentrations ranged from undetected in ECCMW19B
up to 1,800 mg/1 in ECCMW22. The average concentration of
COD in groundwater was approximately 500 mg/1. COD concen-
trations may be high in ECCMW22 and ECCMW23 because they are
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downgradient of the landfill owner's septic leachate field.
Chloride concentrations were also high at ECCMW22 and ECCMW23.
Chloride concentrations at other locations were higher than
background and ranged from 13 mg/1 at ECCMW18 to 170 mg/1 at
ECCMW20.

Total dissolved solids in all wells ranged from 406 mg/1 to
973 mg/1. Total suspended solids were high in many of the
wells, particularly ECCMW22 and ECCMW23. This may be because
the wells were not surged during well development.

Ammonia concentrations were low with the highest concentration
of 5.6 mg/1 at ECCMW12. Alkalinity ranged from 147 mg/1 to
1,511 mg/1. High concentrations of alkalinity were noted at
ECCMW17, ECCMW20, ECCMW22, and ECCMW23. High alkalinity
concentrations at those locations may originate from dissolved
landfill materials or dissolution of carbon dioxide from
anaerobic decomposition of organics. Alkalinity at the other
locations was close to the concentration measured in the
background well.

GLT636/47
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inzttmn PROJECTNUMBER
W64641.FQ

BORING NUMBER
ECC SB-01 SHEET l OF i

SOIL BORING LOG

PROJECT NSLVECC LOCATION Zionsville, Indiana .
ELEVATION " DRILLING CONTRACTOR ATEC Associates "
DRILLING METHOD AND EQUIPMENT HSA/Mobile drill B61
WATER LEVEL AND DATE START 4/19/88 RNISH 4/20/88 LOGGER B. BrownfielH

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(FT
)

5 ——

i&—

—

15 —

26 —

25 —

SAMPLE

LU

I

/

/

/

/

/

/

a E
< m

LU ^

S3

S4

S5

S6

S7

S8

S9

RE
CO

VE
RY

(FT
)

BJ

1.7

1.25

1.7

1.5

13

1.25

STANDARD
PENETRATION

TEST
RESULTS

tr-F-r

^INDI

12-9-11-11
(20)

13-13-19-25

14-22-28-32
(50)

21-23-25-40
(48)

20-25-32-41
(57)

22-25-40-63
(65)

SOIL DESCRIPTION
SOIL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

-6-8" concrete —
~1' of pea gravel

)RILLED

Crushed rock to 12' depth

6" sand —
6" gray silt as below

Sill gray, moist - wet. -15% small gvl. _
sand seams every 6", low plasticity, medium
dense, ——
6" silt as above.
6" sand, fine to med. -20% silt, wet, gray
3" sill as above, hard.
12" sill as above.
6" sand med.. gray, wet, clean. —
2" silt as above, hard.
6" sand as above
12" silt as above, hard. __

Silt gray, hard, moist. -15%
small gravel, low plasticity.

15" as above —

End Soil Boring @ 25.0

i§

COMMENTS
DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS,
TESTSAND Spoon
INSTRUMENTATION HNU

ppm

—

There was a sheen on the —
sand at the base of the cobbles

20 ppm

The rotary bit .4ppm
caught on the
bottom of the
PVC and pulled Bkg.
it out. —

.6
(till) _
Mote: 6" of sand at surface
may have been from previous BkgT
sand layers.
Mo metal sample taken,
(till)

Bottom pan broke off in hole. —
Sheared the retainer.
Bottome 6" assumed to be dry
V. hard fill. _
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PROJECT
ELEVATION

PROJECTNUMBER
W64641.FQ

BORING NUMBER
ECC SB-02 SHEET 1 OF 1

SOIL BORING LOG

NSL/ECC : LOCATION Zionsville, Indiana '. '
DRILLING CONTRACTOR ATEC Associates '""

DRILLING METHOD AND EQUIPMENT HSA(3 3/8 i.d.) /Mobile Drill B61

WATER LEVEL AND DATE START 4/10/88 FINISH 4/10/8JS LOGGER B. .Brownheid

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

—

—

5 ——

—

ie —

—

15 —

—

28 —

—

25—

—

—

SAMPLE

IN
TE

RV
AL

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

TY
PE

 A
ND

NU
M

BE
R

SI

52
cot

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

S15

RE
CO

VE
RY

(FT
)

1.7

0."
kanoth

0.8

1.0

1.0

1.7

1.8

1.5

2.0

STANOAHO
PENETRATION

TEST
RESULTS

sr-tr-tr
(N)

7-8-10-11
(18)

5-5-6-6
er (11)

2-2-3-2
(5)

4-10-12-13
(22)

4-8-8-8
(16)

7-8-10-10
18

6-10-13-18
(23)

23^2-55-85
(97)

SOIL DESCRIPTION
SOIL NAME, COLOR, MOISTURE CONTENT,
RELATIVE DENSITY ORCONSISTENCY.
SOIL STRUCTURE , MINERALOGY,
USCSGROUP SYMBOL

top 10" silty dry fill, brown. —
bot. 10" fine sand, dry fill. Brown
Silt dark gray, moist, low plasticity,
soft, -10% by volume of what looked like _
charcoal. (ML)
8" silt as above (ML) —
4" Silty sand -.30% sill, <1U% clay
sand was light brown, med. wet (SM)
2" Silty sand as above (SM)
10" Sand coarse, wet, brown, -10% silt (SW)

Sand same as above, black band at 9'
10% gravel (3/4" max) (SW) —

2" Sand med-coarse, brown 25% silt, wet (SP) —
20" Same as S5 (SW) _

SaadasinS5(SW)

4" Sand as above (SW)
20" Silt, dry to moist, hard, gray, -20% ——
rocks up to 1". (ML)

End of Boring @ 16' —

Started setting well @ 11:30 AM _

—

1§

COMMENTS
DEPTH OF CASING,
DRILLING HATE,
DRILLING FLUIDLOSS,
TESTS AND SP°°n

INSTRUMENTATION
————————————————— Him ——

ppm
0.0 —

0.0 —

0.0 ——

0.0 —

Took small jar
chemanal 0.0 —
t=1045
Took large chem
jars t=1050 OQ _

1.0 —

Took Chem.
of fill. ——
(till)

Set screen from 14' —
to 4'

Sandpack 14 J to 3' _

Bentonite 3' to 2' ——
grout to surface.

—

——

—

—



l»M/fffH PROJECT NUMBER
W64641.FQ

BORING NUMBER
ECC SB-03 SHEET i OF i

SOIL BORING LOG

PROJECT NSL/ECC LOCATION Zionsvllle, Indiana
ELEVATION " DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT HSA(3 3/8" Ld.) /Mobile Drill B61
WATER LEVEL AND DATE START 4/5/88 FINISH 4/5/88 LOGGER C. Cruciani

3 p
Sfe33
X <
r- U.

S; K
Q i/)

—

5 ——

—

ie —

—

15 —

26 —

25 —

j

1
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1—

/

/

/

/

/

/

/

/
/

/

/

/

/

/

/

/

/

/

/

SAMPLE

i*< s
LU *n
SOI

S02

S03

S04

SOS

S06

S07

SOS

S09

S10

Sll

S12

S13

S14

S15

i
oo cS£
0.9

1.0

1.5

1.8

1.6

1.5

1.5

1.6

13

1.5

1.7

1.9

1.7

1.9

1.2 :

STANDARD
PENETRATION

TEST
RESULTS

F-V-F
< N )

3-6-6-6
(12)

5-4-4-5
(8)

2-6-7-9
(13)

6-7-8-9
(15)

5-6-7-9
(13)

5-6-7-8
(13)

3^-6-7
(10)

3-4-5-6
(9)

3-5-6-8
(ID

3-5-6-8
(ID

10-12-18-19
(30)

11-14-18-25
(32)

13-18-27-40
(45)

30-48-94-90

8-100-50/0.2

SOIL DESCRIPTION
SOIL NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE, MINERALOGY,
USCSGROUPSYM8OL

6" SiltyClay. dk br, fr. grav, wet. soft
2" Gravel black
4" Clavey Silt, dk br to black, moist, soft to fiim-
Silty Qav. tr sand, gravel dk br to black, moist
Soft, organic staining —
One dolomite cobble »2" diam (CL-ML)
Silrv Clav. tr sand, gravel. It orangish
brown/gray moist, soft, some "roots", ——
mottled. (CL-ML)

As above, soft to firm, _
black "staining" (CL-ML)

Top 1' as above (No mottlingXCL-ML)
Bottom 0.6 Siltv Clav. gray, dry to moist, firm
gravel, fine sand
As above
Soft to Firm —
(CL-ML)

As above _
(CL-ML)

As above
(CL-ML)

As above, soft
(CL-ML) —

Top 1.1' As above, more fine sand,
soft. (CL-ML) —
Lower 0.4' siltv clav. tr. fine sand, gray, dry, hard,
Top 1' As above more < CL-ML)
03* fine, poorly graded, sand- tr silt gray, wet (SP
0 4' F C poorly graded sand.
(SP) little to no silt, wet, med dense —
Top 2" As above ( SP\
Lower 1.6' siltv clav/clavev silt, gray, dry to
moist, hard, tr fine sand, tr grav (CL-ML)

As above ——
Hard to stiff (CL-ML)
U' As above
Lower 5" fine, poorly graded sand, tr. silt, —
dk. brown to gray, moist, dense

Siltv clav/clayey gilt dk brown, dry
hard, crumbles (CL-ML)
Cnd coil fiorinn {ft 30'

^
S~"

13

COMMENTS
DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

Start 0850
HNu=1.0ppm ABC Bg=0.5ppm
Fill
t=0906
HNu=0.5ppmABG —
Drillers only have 1 split spoon!
t=0912
HNu=0.2ppm-0 ABG ——
Took duplicate of
physical sample
t*0918
HNu=OABG

t=0928 ~~
HNu=Bg
t=0934
HNu=0.2ppm ABG —
Took chemical set

t=0941 _
HNu=Bg

t=0948
HNu=Bg

gradation? More sand
t=0956 —
HNu=0.5ppm ABG

t=1022 —
HNu= B.C.
t=1022

HNu=0.4 in sand

t=1035
HNu=0.2 in sand seam
Not enough for chemical
sample
t=1059 ——
HNu=B.G.
Took VGA's only
Very hard to sample —
t=1100
HNu=2.0ppm ABG on fine sand
Rock at »27
t=1122HNu=B.G.

Rev. 8/15/88



PROJECT NUMBER
W64641.PQ

BORING NUMBER
ECC SB-04 SHEET l OF 2

SOIL BORING LOG

PROJECT,
ELEVATION.

NSL/ECC . LOCATION Zionsvtlk, Indiana

DRILLING METHOD AND EQUIPMENT HSA(3 3/8" Ld.) /Mobile DriD B61
WATER LEVEL AND DATE__________________ START *A4/88

DRILLING CONTRACTOR ATEC Associates'

RNISH 4/14/88 LOGGER B°b Brownfield

DE
PT

H 
BE

LO
W

 1
SU

RF
AC

E 
(FT

) 
|

—

5 ——

—

16 —

—

-
—

26 —

—

25 —

—

—

SAMPLE

IN
TE

RV
AL

/
/
/
/
/
/7/
/
/
/
/

/
/

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S3

S6

S7

S8

S9

S10

Sll

S12

S13

S14

S15

RE
CO

VE
RY

(F
H

u

1.8

2.0

1.7

ZO

1.7

1.7

1.7

2.0

1J

U

1.0

1.5

1.7

1J

STANDARD
PENETRATION

TOT
RESULTS

r-r-r
(«)

5-12-7-8
£19)

2-5-6-7
(11)

2-2-3-5
(5)

5-4-6-17
(10)

5-6-7-8
(13)

4-5-6-8
mj

2-2-3-4
(5)

4-5-6-7
(11)

5-7-6-6
(13)

7-7-9-9
(16)

8-9-10-11
(19)

7-8-9-10
(17)

8-10-12-12
(22)

8-12-13-18
(25)

12-14-19-21
(33)

SOIL DESCRIPTION
SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY ORCONSISTENCY.
SOL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

2" crushed stone
14" silt dark gray to black, dry to moist, —
fiim. -5% coarse sand. (ML)

Same as above.

Same as above, brown, moist to wet

Sane tS above .̂ pay. wet on outside —
moist on inside.

Same is above, moist

Same as above

Silt gray, moist, <5% coane sand, —
low elasticity, soft. (ML)

gravel gray, 3/4' max, -30% sand, ——
well graded, clean wet. (GW)

Sand gray, coarse, wet. <2% silt (SP) _

Same as above, but well graded. (SW)

Same n above —

Same as above. -10% gravel 3/4" max. —

Same as S12

Sand, gray med. to coarse,
<S% silt, - 10% gravel, wet

Sand gray, fine to med, <5% silt. —
(SW)

u—i

Isco ±J

COMMENTS
DEPTH OF CASING.
DRILLING RATE,
DRILLING FLUOLOSS,
TESTS AND
INSTRUMENTATION

Sp.
txl5JQ

H
E

(weathered fill) I

t.1550

t-1605

c=1620

Took Chemical
Samples - Mo Physical \

aon

Nu
ipnr
fcj.

——

—

—

—

—

—

/—

—



"""*

PROJECT
ELEVATION

PROJECT NUMBER
W64641.FQ

BORING NUMBER
ECC SB-04 SHEET 2 OP 2

SOIL BORING LOG

NSUECC LOCATION ZionsviUe, Indianr̂
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT HSA(3 3/8" i.d.) /Mobile Drill B61
WATER LEVEL AND DATE START 4/14/88 HNISH 4/14/88 LOGGER Bob Brownfield

Ŝib
UJ 01
CD (j

"— ^a. X
UJ ^a </)
30

35 —

—

1
UJi
/
/

/

SAMPLE

Is«l
ll
S16

S17

S18

>•

o
si
zo

2.0

2.Q

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

10-14-24-20
(38)

9-12-15-15
(27)

10-36-17-31
• (53)

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENStTY OR CONSISTENCY.
SOIL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Sand fine, dean dense, gray wet
w/ 1 "high plasticity clay seams —
every 8 to 10"
Sand gray, v. fine, -5% silt in sand, 1"
silt seams every 3-4". —

Sand as above
8" Sjllgray, v. hard, dry, -10% coarse
5and.lQwplatt.(MI.r ——————————————
End Soil Boring @ 36'

a

!§

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

HNii.
Bkg

—

\7

—



PROJECT NUMBER
W64641.FQ

BORING NUMBER
ECCSB-05 SHEET t OF 2

SOIL BORING LOG

PROJECT NSL/ECC
ELEVATION

LOCATION ZionsvifleVjhdiana .•„.,

DRILUNG METHOD AND EQUIPMENT HSA(3 3/8" i.d.) /Mobile Drill B61
WATER LEVELAND DATE___________________START 4A3/88

DRILUNG CONTRACTOR ATEC Associates

FINISH 4A3/88 LOGGER C Cruciani

5p3E^i "jCQ ^j

£2
& Z

Q 00

—

—

< _

—

10 —

—

15 —

20 —

25 —

«

1
LU
t—
Z

/

/

/
/

/

/

/
/

/

/
/

/

/

/
/

/

/

/

/

5AMPLE

isn
SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

S15

1oo c:g£
1.6

1.4

f

2.0

2.0

2.0

1.6

2.0

1.5

1.0

2.0

1.2

1.6

0.7

1.7

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(M>

2-2-3-4
(5)

2-2-3-3
(5)

2-3-3-4
(6)

3-5-8-10
(13)

4-6-7-10
(13)

2-6-7-8
(13)

1-3-4-6
(7)

2^-6-7
—— (W) ———

2-4-7-14
an

2-4-6-10
(10)

8-9-10-11
(19)

6-8-10-10
(18)

6-8-9-12
(17)

6-8-10-12
(18)

3-7-12-14
(19)

SOIL DESCRIPTION
SOIL NAME, COLOR. MOISTURE CONTENT,
RELATIVE DENSfTY OR CONSISTENCY,
SOIL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

Siltv clay, brown, moist, soft, tr sand
(CL) ~~

As above (CL) —
one crack 8" from bottom, tr. gravel
No recovery 1st attempt
No recovery 2nd attempt ——
NO SAMPLE

As above grades to firm (CL) _

Sfltv clay, gray, moist, firm, tr sand,
tr gravel (CL)

As above —

As above
13' _
Lower 6" 3-4 "cracks" filled with sand
Lower 1" well graded M-C sand, gray, wet
150 se, tr. gravel (SW)
Siltv clav. tr gravel, gray, soft

As above (CL)
1 "sand seam 0.4' from top, 1" from top.
Bottom 1" F-M sand- gray, wet loose
03 interlayered sand. & grave],, gray, differing
lithologies, wet, loose (GW-SW) —
031 as 58
0.4' sand & gravel (SW)
1.0' sand & gravel as above
1.0' sand, med, gray, wet <5% silt.
-5% small gravel (SP) —

SamtaS abov«r med t° coarse (SP)

Samp as above (SP) ~~

0 4 S. ame as. stove —
03 sand, gray, fine, clean (SP)

Spid gray, fine wet, clean. (SP) _

y

2 0>- oGO ±1

COMMENTS
DEPTH OF CASING.
DRILLING HATE.
DRILLING FLUIDLOSS.
TESTS AND
INSTRUMENTATION

Start @ 1500
(Topsoil)
t=1506
HNu=B.G.
t=!512 —
HNu=B.G.
t=1514
HNu=B.G. ——
Told drillers to drill to 6'
try for 6-8'
t=1522 _
HNu=B.G.

t=1529
HNu=B.G. ~
Took Physical Duplicate

t=!530 —
HNu=B.G., No physical sample
Took Chemical Sample
t=1538 _
HNu=B.G.

t=l542
HNu=B.G.

t=l548 —
HNu=B.G.

c=1555 —
HNu=B.G.

—

——

Chemical set _

Rev. 8/15/88



f».Vi',/.V//l PROJECTNUM8ER BORING NUMBER
W64641.FQ ECCSB-5 SHEET 2 OF 2

SOIL BORING LOG

PROJECT NSUECC " LOCATION Zidnsvflle, Indian̂
ELEVATION DRILLING CONTRACTOR ATEC Associates "
DRILLING METHOD AND EQUIPMENT HSAp 3/8" i.d.) /Mobile Drill B61
WATER LEVEL AND DATE START 4/13/88 RNISH 4/13/88 LOGGER C Cniciani

!<=

DE
PT

H 
BEL

(
SU

RF
AC

E 
(f

35 ——

40 —

45 —

SAMPLE

IN
TE

RV
AL

/

/

/

/

/

/

/

/

/
/

/
/

/
/

TY
PE

 A
ND

NU
M

BE
R

S16

S17

S18

S19

S20

S22

RE
CO

VE
RY

(FT
)

U

1.8

1.8
- •

2.0

2.0

2.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

10-12-14-18
L26)

10-19-29-30
(48)

8-20-25-32
• (45)

8-14-20-19

8-14-20-22

8-12-30-46

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY ORCONSISTENCY.
SOIL STRUCTURE. MINERALOGY.
USCS GROUP SYMBOL

Same aa above

Same as above

~

8" as above ——
14" Sand gray, v. fine, wet. clean. (SP)

Sane as ab°ve- (-2% Silt)

Sand. v. fine, wet. gray. -30% silt.
1/2" sill seams every 6 or 8" (SM)

12" aa above
6" coarse sandv gravel —
6" jilt gray, hard, dry. -10% small gravel

End Soil Boring @ 42' —

——

o
§
11

COMMENTS

DEPTH OF CASINO,
DRILL ING RATE.
DRILL ING FLUIOLOSS.
TESTS AND
INSTRUMENTATION

1

t-1750
HNu=Bg

—
(till))

—

—



PROJECTNUMBER
W64641.FQ

BORING NUMBER
ECC SB-06 SHEET OF

SOIL BORING LOG

NSUECC
DRILLING CONTRACTOR ATEC Associates

PROJECT_
ELEVATION.
DRILLING METHOD AND EQUIPMENT Mobile Drill B61/Hollow Stem augers 3 3/8" i.d._____
WATER LEVEL AND DATE___________________START 4/12/88______ p)N|SH

LOCATION ZionsviHe, Indiana .«.,

4/12/88 LOGGER B.Brownfield

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

—

—

j

16 —

15 —

—

20 —

25 —

SAMPLE

IN
TE

RV
AL

/

/

/

/

/

/

/

/

/

/

/

/

/

/

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

S15

RE
CO

VE
RY

(FT
)

1.0

1.0

12

U

2.0

2.0

1.7

1.7

1.7

1.3

13

1.0

1J

1.8

U

STANDARD
PEMETHAT10N

TEST
RESULTS

r-r-r
(N)

2-2-3-4
(5)

3-3-3-3
(6)

2-2-2-3
(4)

(soft)

5-6-7-8
(13)

5-6-7-10
(13)

4-6-6-8
(12)

5-8-8-8
(16)

4-5-6-11
(11)

6-8-9-10
(17)

5-8-8-9
(16)

8-10-11-12
(21)

8-14-16-20
(30)

8-16-18-18
(34)

9-18-21-26
(39)

SOIL DESCRIPTION
SOIL NAME, COLOR, MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Topsoil dark brown, moist, fill, small roots,
soft, slightly plastic

SJlt moist, light brown, soft, slightly plastic —
(ML)

Same as above, wet at bottom 6"
also a little gravel in the bottom 6" (-10%)

5am? as Above. 30% graveL
Bottom 4" silt (moist)

Silt as above, wet, gray, -10% gravel, firm.

Same as above —

Same as above
(gravel layer 1" thick @ 13')

12" Same as S6
6" sand, prav. medium <2% silt, wet (SP)
2" saturated till as abov*
Silt, gray, moist -10% clay
med plastic, soft (thin sand layers every —
2to4")(ML)

gravel w/ sand max size - 1". gray, wet. —
<S% silt, -30% coarse sand.
poorly graded. (OP)
Sand w/l gT?veL gray, wet -20% gravel
clean, max size - 3/4M Well graded. (SW)

Same as above

16" same as above
12" sand fine to med size, gray, clean, wet
poorly graded, -10% small gravel (SP)

Same as sand above. (SP) —

Sand same as above, increasing _
silliness in bottom 4".

5 o
£3

COMMENTS
DEPTH Of CASING,
DRILLING RATE,
DRILLING FLUID LOSS,
TESTSANO
INSTRUMENTATION

HI
Bl

Apparent water @ 5-5'

Till

Tffl

\
Chemical sample taken
ECC SB-06-06

H
B

15S5_hrs

first competent sand layer
Till

Chemical Sample Taken
ECC SB-06-13

\

t&l
*-

—

—

/

NT
kg

—

-



PROJECT NUMBER
W64641.FQ

BORING NUMBER
ECC SB-06 SHEET

SOIL BORING LOG

. LOCATION Zionsviile, Indiana
. DRILLING CONTRACTOR ATEC Associates

PROJECT N S L / E C C _ _ _ _ _ _ _ _ _ _ _ -
ELEVATION_____ " '•__________________
DRILUNG METHOD AND EQUIPMENT Mobile Drill B61/Hollow Stem augers 3 3/8" i.d. ____ ________
WATER LEVEL AND DATE___________________START 4A2/88_______FINISH 4/12/88_____LOGGER B. Brownfield

5 P3t
UJ 01
CO o

li1 1 1 ^3a </)

—

—

15

—

40 —

—

—

I
£
2

/

/
/

/

/

/

/

SAMPLE

a _z oc
< m

il
S16

S17

o 10

S19

S20

S21

>•

0

si
2.0

1.7

2.0

2.0

2.0

1.8

STANDARD
PENETRATION

TEST
RESULTS

e-F-r
(N)

9-26-30-30

14-18-20-22

10-15-18-21

8-9-10-12

11-25-36-50

13-26-36-40

SOIL DESCRIPTION
SOIL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY ORCONSISTENCY,
SOIL STRUCTURE , MINERALOGY.
USCSGROUP SYMBOL

Sand, gray-tan, wet, dense, fine to med size _
Silt seam 1" thick® 31 J'

Sand, tan, fine, moist, clean, poorly graded.

Same as above. -5% silt. ——

Silt tan, wet, soft, <5% clay —
Low plasticity (ML)

12" as above _
12" 5Ji dark gray, -10% grav., dry, hard

Same as above

End Soil Boring @ 42' —

—

y
S"1

!§

COMMENTS
DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

HNu
Bkg~

—

—

Chemical _
Sample Taken
ECC SB-06-20
Till \/

—

——



PROJECT NUMBER
W64641.FQ

BORING NUMBER
ECC SB-07 SHEET OF

SOIL BORING LOG

PROJECT_
ELEVATION

NSL/ECC LOCATION Zionsville. Indiana. ̂ .

DRILUNG METHOD AND EQUIPMENT 3 3/8" HS A Mobile Drill B61
WATER LEVEL AND DATE________________

DRILLING CONTRACTOR ATEC Associates

START 4/11/88 FINISH 4A2/88 LOGGER B. Brownfield

zc
UJ UJ

Q ta

—

-

5 ——

16 —

15 —

26 —

25 —

<

1
3

/
/

/
/

/
/

/

/
/

/

/

/

/

/
/

/

/

/

/

/
/

/
/

/

SAMPLE

Sg
SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

S15

en
UJ

oo p

2.0

2.0

0.5

1.3

1.0

1.5

0.7

2.0

1.5

13

13

1.7

1.8

^
1.8

STANDARD
PENETRATION

TEST
RESULTS

(M)

23-25-35-35
(60)

24-20-8-8
(28)

6-8-10-10
(18)

9-4-4-4
(8)

2-2-3-4
(5)

2-2-4-7
(6)

0-0-2-3
(2)

6-8-9-12
(17)

6-8-12-12
(20)

8-8-10-11
US)

10-13-13-14
(26)

11-13-18-24
(31)

30-23-27-60
(50)

S8-80-100/6"

25-31-55-65
(86)

SOIL DESCRIPTION
SOIL NAME, COLOR, MOISTURE CONTENT,
RELATIVE DENSfTY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Crushed limestone fill, stained black
for top foot.

8" Crushed limestone fill
16" silt, dark brown, -10% fine sand, moist —
low plasticity (ML)

Rubbish - silicon sealant, rocks (fill) ——

8" rubbish as above
8" Silt w san^ &-£liiy. - dark brown, moist, soft
low plastic, -20% fine sand (ML) —

as above, more wet

12" as above —
6" sand, fine, gray, wet -10% silt (SP-SM)

6" sand, as above
2" gravel (1/2" max) well graded, wet

Sand med coarse, gray, wet, well graded,
small gravel (-10%) V. clean (SW)

Same as above —

Same as above —

S.am.e as. above

Same as above, medium (— 5%gravel)
lack of fine sand (SP)

8" same as above
14" silL gray, moist, nonplastic, -20% fine, ——
fine sand seams every 2-3" (ML)

SilL gray, dry on inside, wet on outside —
Small rock fragments (>5%). hard.

7"SameasS14
7" sand, med, gray, wet, poorly graded, clean (SP
9" ?*.n» of C 1/1 {MI \

1
2 CD
>- OV) -J

COMMENTS
DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

HNu-lOppm

HNu-llppm

HNu-2ppm

HNu-4ppm

HNu-Bkg

HNu-Kkg

HNu-Bkg

HNu-Bkg Hi
B

0?2Q \
Rocks @ interface of sand
and silt.
bottom 1" of spoon was hard
dry fill
Took Chemical Sample out of
S13
Till

—

— —

——

—

_

tiu
KT~

—

/

—

Rev. 8/15/88



i»:r,,ff//Ti

PROJECT
ELEVATION

PROJECT NUMBER
W64641.FQ

BORING NUMBER
ECC SB-07 SHEET 2 OF 2

SOIL BORING LOG

NSL/ECC LOCATION Zionsville, Indiana
DRILLING CONTRACTOR ATEC Associates

DRILUNG METHOD AND EQUIPMENT 3 3/8" HS A Mobile Drill B61
WATER LEVEL AND DATE START 4/11/88 FINISH 4/12/88 LOGGER B. Brownfield

£P

DE
PT

H
 B

EL
(

SU
RF

AC
E 

(F

30

—

—

SAMPLE

IN
TE

RV
AL

/

TY
PE

 A
ND

NU
M

BE
R

S16

RE
CO

VE
RY

(FT
)

2.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

25-40-55-75
(95)

SOIL DESCRIPTION

SOIL NAME.COLOR, MOISTURE CONTENT,
RELATIVE DENSITYOR CONSISTENCY,
SOIL STRUCTURE, MINERALOGY,
USCS GROUP SYMBOL

Same as S14 _

End Soil Boring @ 32'

—

o

2
S 13>• oc/> ±j

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

HNv
BEf

—

—



PROJECT NUMBER
W64641.FQ

BORING NUMBER
ECC SB-08 SHEET l OF

SOIL BORING LOG

PROJECT.
ELEVATION

NSL/ECC LOCATION Zidnsyitte. Indiana .̂

DRILLING METHOD AND EQUIPMENT 3 3/8" HS A Mobile Drill B61
WATER LEVEL AND DATE___________________ START 4/12/88

. DRILLING CONTRACTOR ATEC Associates

FINISH 4A2/88 LOGGER B. Brownfield

£P

&s
II
S3

—

"™

5 ——

10—

lj

—

26 —

25—

J

1
LU
h-

/
/

/

/

/

/

/

/

/

/

/

/

/

/

/

SAMPLE

< *il
SI

S2

S3

S4

S5

56

S7

S8

S9

S10

Sll

>

o p

1.8

1.7

0.7

1.0

1.3

1.8

13

1.2

1.7

2.0

2.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

7-11-19-20
(30)

10-11-19-20
(30)

3-3-8-5
(ID

1-4-3-2
(7)

3-4-6-8
(10)

3^-6-7
(10)

5-5-6-8
(11)

3-4-6-8
(10)

8-11-16-18
(27)

11-16-18-19
(34)

12-16-18-30
(34)

SOIL DESCRIPTION
SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Fill concrete chunks, asphalt
pavement chunks & other black debris

10" Same as above
10" Silt dark gray, -20% sand, low plast. —
wet (ML)

Silt tan to gray, wet, low plasticity, soft. __
(ML)

Same as above

game as above

Sill gray, saturated, -20% sand (fine) _
in thin lenses, soft

Same as above, sand seams are more coarse.

10" Same as above
4" Sand lense (fine) wet, poorly graded (SP)

12" Same as S6
4" Sand lense as above —
4" Same as S6

SUt gray, -20% fine gravel, dry, hard _

SjllasSlO

End Sod Boring @ 22' —

ais
COMMENTS

DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS,
TESTSAND HNu
INSTRUMENTATION ppm

Took Chem. No physical
Drillers noted water
@3'

0.2~

nr
HNu-12ppm

12—

Took Chem - No Physical
03-

Till _

—

Tfll _
V

—

——
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PROJECT
ELEVATION

PROJECT NUMBER
W64641.FQ

BORING NUMBER
ECC SB-09 SHEET i OF i

SOIL BORING LOG

NSL/ECC LOCATION Zionsville, Indiana _
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT 4 1/4" HSA Mobile Drill B61
WATER LEVEL AND DATE START 4/17/88 FINISH 4/17/88 LOGGER C. Crucian!

0 p

CO o
Etf
rt_ GC

Q 01

5 ——

—

16 —

—

15 —

—

26 —

25 —

SAMPLE
_!

<

1 —
2

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/

o
5 £
a. ^ti
c i

S2

S3

S4

S5

S6

S7

S8

>-
>
0o p
a£ £.

n 9

1.2

0.8

1.4

1.4

2.0

1.2

1.0

STANDARD
PENETRATION

TEST
RESULTS

tr-F-v
(N)

3-2-4-9
(6)

4-5-6-6
(11)

3^-2-2
(S\

1-6-10-10
(16)

14-13-14-13
(27)

9-6-10-6
(16)

7-6-10-10
(16)

9-10-11-15
(21)

SOIL DESCRIPTION
SOIL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCS GROUP SYMBOL

Sandv. clavev silt brown, moist, soft —
(ML-CL)
0.9' A&jiove. (ML-CL)
1/2" sand seam, poorly graded, (SP) Med grained
dry to moist. It. brown, loose to med dense.
Rest as above —
Sand, poorly graded, med grained. It. brown.
wet, loose 2" gravel, near bottom (SP-GW)
large pebble in bottom- fiO mm long
1' Clavev silt, with large gravel, pebbles to 50mm

—
(ML)

Alternating 6" layers silt, gray, —
wet, soft and large gravel with clay (as S4)(GW4

Sand, fine, gray, wet, loose (SP) _
grades to well graded grjvg]
wet, loose (GW)
O.T = as above (SW-GW)
0.5' - clavev silt, gray .dry (ML-CL) —
to moist, firm to stiff, tr. gravel

Clavev silt, tr. gravel, gray, dry, hard ——

End Soil Boring @ 16' _

~

0

9
i;̂ ooo _i

fL)

COMMENTS
DEPTH OF CASING.
DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND
INSTRUMENTATION
Begin augering t=1220
(Fill)
t=1225
HNu=BG
t=1235
HNu=BG

t=1240
HNu=BG

c=1245
HNu=BG —

t=1249 _
HNu=BG

t=1255
HNu=BG
took chemical —
t=1305
HNu=BG Physical of tiU —
Till at i:1

t=1310
HNu=BG liU ——
Physical Dup

Told drillers to set 5' well _
screen from 14' to 9'
ECC MW 16 —

——

——

Rev. 8/15/88
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PROJECT
ELEVATION

PROJECT NUMBER
W64641.FQ

BORING NUMBER
ECC SB-10 SHEET 1 OF t

SOIL BORING LOG

NSL/ECC LOCATION Zibnsvffle. Indiana
": DRILLING CONTRACTOR ATEC Associates . .* "•

DRILLING METHOD AND EQUIPMENT HSA 3 3/8" ID Mobile Drill B53
WATER LEVELAND DATE START 4/13/88 FINISH 4/13/88 LOGGER C. Cruciani

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

—

—

5 ——

16 —

—

15 —

—

29 —

25 —

SAMPLE

IN
TE

RV
AL

/

/

/

/

/

/

/

/

/

/

/

/

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

38

S9

S10

Sll

S12

S13

RE
CO

VE
RY

(F
T)

1.0

0.5

12

13

1.2

1.4

1.9

1.2

1.9

1.5

1.8

13

STANDARD
PENETRATION

TEST
RESULTS

(N)

4-7-10-13
(17)

4-7-10-13
(17)

9-13-10-7
(23)

5-5-7-9
(12)

7-9-10-10
U9)

4-7-8-12
(15)

13-12-20-17
(32)

15-26-29-30
(55)

13-20-28-21
(48)

10-18-17-20
(35)

8-10-23-20
(33)

18-22-28-37
(501

23-38-34
(72)

SOIL DESCRIPTION
SOIL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSITY ORCONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCS GROUP SYMBOL

Blind Drilled (Fill)

Top 6" Siltv clav tr gravel sand, dk brown,
moist, soft (Fill) —
Lower 6" well graded. F-C, sand. It gray, wet to
moist, loost to med dense (SW)
Well graded sand. F-C-, tr gravel, pebbles to
40mm, It. gray, wet, loose (SW)

Well graded_jan<l F-C. tr gravel It gray to
brown, wet. loose some clay (SW)

Top 6" F-M poorly graded sand (SP)
brown, wet, dense, lower 0.8' as S-4 (SW) —

About 6" of material from blow in before
spoon was set —
Well graded sand. F-C, .tr gravel one pebble
(broken) to 50mm, It brown, wet, loose to med
dense, some black staining (SW) _
As above (SW)
Top 1' As above (SW) —
Lower 0.9' F-M Poorly graded sand, brown
but 6" of white, "sugar" looking, wet, med
dense (SP)
Top 0.8' as above (SP)
Lower 0.4' sand and gravel (SW) pebbles to —
80mm. varying lithology, 3" lense within with
the very coarse gravels, tr clay (GC)
Well graded F-C sand, tr gravel, brown to grayr-
moist to wet, dense (SW)

to wet. dense (SP1 0.3' well graded sand with
clay, tr gravel, pebbles to 20mm, gray, moist to
wet, dense firm (SW); lower 0.4" well graded —

_ sand & gravel gray, tr. pebbles to 10mm, loose (..
| Top 1' well graded F-C sand, gray, wet, dense 27

Lower 0.8' siltv clav. gray dry to moist, v. hard—
6" from bottom sand seam 1/4" (CL-ML)

As above sand seams, about 5 over the interval

End Soil Boring @ 25 .5' —

553

W)

COMMENTS
DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUIDLOSS,
TESTS AND
INSTRUMENTATION

Start 0750
No Sample

t=0800
HNu=B.G. —
physical sample of lower 6"

r=0806
HNu=B.G.

t= 0812 Took Chemical
HNu=B.G. Set

t=0819
HNu=B.G. —
Having a lot of blow in. Put
head of water in augers to
keep out blow in —
t=0831
HNu=6 not measured
t=0840 _
HNu=B.G.
Took Chemical Set —
More water added to augers
t=0901
HNu=B.G.
t=0910
HNu= B.G. —
Tested HNu w/ felt tip

t=0919 —
HNu= B.G.
look Physical Duplicate
t=0930 _
HNu=B.G.

pp>4.5
1000 Took break
1010 Begin drilling again. A lot of—
blow in. Sample interval cleaned
out twice
Approx 4" from above —
t=1030
HNu=B.G. —

Rev. 8/15/88



t».Vi'//////» PROJECT NUMBER
W64641.FQ

BORING NUMBER
ECC SB-11 SHEET j OF !

SOIL BORING LOG

PROJECT NSL/ECC LOCATION Zionsville, Indiana .....
ELEVATION DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT HSA 4 1/4" ID Mobile Drill B61
WATER LEVEL AND DATE START 4/5/88 FINISH 4/5/88 LOGGER C. Cruciani

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(FT
)

—

—

5 ——

—

16 —

—

15 —

—

29 —

—

25—

SAMPLE

IN
TE

RV
AL

/

/

/

/

/

/

/

/

I/

/

/

/

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

RE
CO

VE
RY

(FT
)

1.2

13

1.1

0.8

1.6

1.8

1.8

1.9

1.5

1.0

U

1.5

STANDARD
PENETRATION

TEST
RESULTS

e'-r-r
(N)

4-2-7-5
(9)

8-20-22-18
(42)

12-11-4-4
(15)

4-8-12-10
(20)

5-6-7-7
(13)

44-7-15
(11)

11-11-11-13
(22)

13-14-14-25
2nd attempt

8-12-15-16
(27)

7-14-15-21
(°9)

10-16-16-17
(32)

11-15-16-25
(31)

SOIL DESCRIPTION
SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSTTY ORCONSISTENCY.
SOIL STRUCTURE , MINERALOGY,
USCS GROUP SYMBOL

6"Siltv clav. brown, tr gravel, moist, loose (CL-fo
3" F-C sand well graded, tr gravel, brown black—
organic* (SW) (CL=ML)

\6" Siltv clav. brown, tr. gravel, moist, loose (CL-
1' As above (CL-MU _
03' Sandv gravel & cobbles to 40mm, white.
dry. loose (Fill)
0.5' As above
3" siltv fine gr sand (clay), poorly graded, buff to
It brown, wet, soft to med dense —
6" siltv clav. gray w/ black staining, soft, moist
6" Same as above
03' coarse sand & gravel fragments to 30mm
white/buff, dry
Siltv clav/clavev silt, tr. gravel, fine sand, gray —
to dk. brown, moist, soft, homogeneous (CL-ML)
Top 1.6' As above
Bottom 0.2' well graded F-C san,4- tr gravel
gray, wet, loose to med dense (SW)

— 6" silty clay as in S5 ———————————————
13' med to coarse sand & gravel, gray, wet,
loose
Top 0 S F-C well graded sand. gray, wet
loose (SW) ——
0.5' coarse gravel, varying lithology, wet loose ((
0.9' F-C Well graded sand. gray, wet loose (SWV
6" as above (SW) —
1.0 siltv clav. tr. gravel, dk. gray, moist to dry.
stiff (CL-ML)

Aa above (CL-ML^

As above (CL-ML) ~~

About 6" from above in augers —
As above (CL-ML)

End Soil Boring @ 24' __

o

s
S o
£3

L)

XL)

IP)

COMMENTS
DEPTH OF CASING.
DRILLING RATE,
DRILLING FLUIDLOSS.
TESTS AND
INSTRUMENTATION
Start sample 1430 Bg HNu=0.5ppm
t=1433 —
HNu=B.G.
Fill oreanics throughout
t=1441 _
HNu=B.G.
FJU —
ta!502
HNu=0 .5ppm ABG (FiU)
Chemical sample 2VOA's l-8oz

t=1512 —
HNu=B.G. fill

t=1517 —
HNu-B.G.

t=1525
HNu=B.G.

t=1535
HNu=B.G. but took
chemical set
t=l545 No recovery: out of sampler
2nd attempc Had to set sampler
"Ifl before interval because of
blow in HNu= 0.4 3.r>3.2 ABG
after 5 min. in jar t=1553 —
t=1600
HNu=B.G.
About 6" blow in (Till) _
t=1616 A lot in augers.
HNu=B.G. Actual sample recovery-
(Tffl)
t=1630 ~
HNu=B.G. (Till)
Will have them drive one more
spoon for till, grout & move over. —
t=1650 (Till) HNu=0.5 ABG
Duplicate
1700 Told drillers to grout hole. __
Told to make grout thicker.
WiD move over to set well.

Rev. 8/15/88



PROJECTNUMBER
W64641.FQ

BORING NUMBER

ECC SB-12 SHEET I OF

SOIL BORING LOG

NSL/ECC . LOCATION Ziongville, Indiana^..,.
. DRILLING CONTRACTOR ATEC Associates

PROJECT_
ELEVATION_______________________________ ___________
DRILLING METHOD AND EQUIPMENT 3 1/4" HSA. Mobile Prill B61 rig, continuous 24" samples (2 inch OP)
WATER LEVELAND DATE____________________START 4^7/88______ FINISH <V?/88 LOGGER Huddleston

? c
SiS
!£ 0103 ^j

£ u_a. X
O 00

-0930

*m

16 —

15 —

"^^~

26 —

—

—

_i<
UJ

/
2 /̂/1

<-/
/V

8-1071

/

12/14
/

V
IV20

20^2

22-tf

SAMPLE

i*< s
UJ -5ii
SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

e
UJ

ao c
Si
2.0

2.0

10

1.0

2.0

1J

2.0

2.0

1.0

2.0

2.0

2.0

STANOAflO
PCNETRATION

TUT
RESULTS

r-r-r
<H)

6-8-10-14
(18)

8-8-20-30
(28)

18-24-30-14
• (54)

5-9-7-5
(16)

3-3-2-2
(5)

unkin-l-l-1
(2)

4-5-6-10
(11)

8-10-13-14
(23)

5-5-10-12
(15)

7-11-15-25
(26)

13-15-16-37
(31)

10-22-32-44
(54)

SOIL DESCRIPTION
SOIL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY.
SOIL STRUCTURE. MINERALOGY,
USCS GROUP SYMBOL

Die. brown siltv sand (SM). with medium gravel,
&. wood fragments, moist, slightly sufi Fill

Brown siiry sand as above. Gravel content -30%
angular medium gravel. No wood fragments —
observed. (SM)

F-M sand & pave! fill (SP-SM) as above.
brown-gray, dry

Gray silt (ML) tr. sand, with gravel, moist

Brown-gray, medium sand with silt & seams of
silt (SP) silt seams are gray-black - 2" thick —
witn onzanic olant fruit men ts wet
Gray-black fme sandv silt (SM-MLteoft. plastic
slightly sticky, wet —

As above to 13' _
washed fine to medium angular yravel (GP-GW)
wet. loose —

Gray, medium sand, loose, wet (SP)

Sand as above to 17
Slightly stiff, wet, gray silt (ML) trace One —
angular-subangular gravel, not sticky

Sill as above- soft gravel content 10-30%, —
becoming drier with depth

Sflt as above, becomes sandier from 21 -22' _
(is silty sand SM at this depth)

Sand seam 22-23' - medium sand, wet grades to
sandy till as in 20-22' sample

End Soil Boring @ 24' ——

o

2 o£s

COMMENTS
DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

HNu=BG

HNu=l_5ppm max
Took sample for chem. Anal. —
ECC SB-12/02

HNu»l.8ppm up to
7ppmmax
Chem sample ECC-SB-12/03 —
No physical sample collected.
HNu*0.5ppm ~
bkgnd in hole

HNu»0.2ppm —

HNu-BG
in holesBG —

HNu=BG

HNu=BG

HNu-BG
in hole-BG —
TU1

HNu=BG _

HNu«BG _
(outside of sample is wet,
but til] is dry) —
HNu-BG

End Drilling <3> 1030

Boring open to 22', sample to 24' ——



PROJECTNUMBER
W64641.FQ

BORING NUMBER
ECC SB-13 SHEET OF

SOIL BORING LOG

PROJECT.
ELEVATION.

NSUECC LOCATION North' West of owneg.Pqnd

DRILUNG METHOD AND EQUIPMENT 3 3/8" HSA. Mobile Drill B53
WATER LEVEL AND DATE___________________ START 4/11/88

DRILLING CONTRACTOR ATEC Associates

FINISH 4A1/88 LOGGER B. Brownfield

? P3t
UJ 01
CD o

££&§a co

—

£ ^^___

ie—

13^

26—

25 —

1

I
UJ

i
/

/

/

/
/

/

/
'/

/
/

/
/

/
/

/
/

/
/

/
/

/

/
/

/
/

/

SAMPLE

SfiUJ 5£i
SI

S2

S3

S4

S5

cx

S7

S8

S9

S10

Sll

S12

S13

^14

S15

V

o
O c%t
1.8

U

2.0

1.25

1.8

1.75

1.5

1.5

0.8

13

U

1.0

0.8

1.0

1.5

STANDARD
PENETRATION

TEST
RESULTS

f-e-v
(N)

2-3-3-3
(6)

3-5-6-7
(11)

3-6-6-8
(12)

5-8-10-10
(18)

4-6-7-7
(13)

4-6-8-10
(14)

3-6-7-9

5-6-8-11
(14)

5-5-5-5
(10)

7-5-5-6
(10)

5-6-6-7
(12)

7-7-6-8
C13)

0-8-8-10
L16)

4-6-12-14
U 8)

13-13-13-16
(26)

SOIL DESCRIPTION
SOIL NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSITY ORCONSISTENCY.
SOIL STRUCTURE . MINE RALOG Y ,
USCSGROUP SYMBOL

8" Dark brown topsoil
Silt tan, moist, tr. fine sand, low plasticity

Silt tan. moist, tr. small gravel & sand, low plast.
1 thin sand seam sticks (1/2") —

Same as above, light brown. ——
-10% clay (ML)

Same as above, gray brown
-15% gravel

Silw clav. gray, low plasticity, tr. small gravel
moist CL-ML —

Same as S5 -10% gravel, wet —

Sam? is above

Same as above
Water present, sand seam 1/16" @ 15.5

Sand w/ gravel gray, well graded, 1/2" max
wet, clean (lack of fine sand) (SW)

Same as above —

Same as ftbpve

Same as above

Same as above

Same as above
(silt seam® 27 1/2")

Same as above
(Silt seam @ 29')

o
S"1

2 o>- oV) -J

ML

COMMENTS
DEPTH OF CASING.
DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

HNu=BG
Fill

HNu=BG

HNu=BG __

HNu=BG

HNu=BG

HNu=0.2 above BG —
Peak

0.1 HNu above BG

0.1 HNu above BG

Chem, sample taken (only 1
jar of each.) ECC SB13-09/10
(No Physical Sample)
Finish chemical samples on
this spoon. Oily sheen showed —
up in cuttings.

•15 mm between samplees
because of sand flow.

——

Took chemical sample



i*'Mi:tln

PROJECT
ELEVATION

PHOJECTNUMBEfl
W6464I.FQ

BORING NUMBER

ECC SB-13

SOIL BORING

NSL/ECC LOCATION North
DRILLING CONTRACTOR ATEC

SHEET 2

LOG

West of owners
Associates

OF 2

Pond

DRILUNG METHOD AND EQUIPMENT 3 3/8" HSA, Mobile Drill B53
WATER LEVEL AND DATE START 4A 1/88 FINISH 4/11/88 LOGGER B. Brownfield

3cr
Sifc
UJ UJCO o

u_ u.
0. «
UJ 3a M

30

40 —

—

_j

UJ

I
/

/

/
/

/
/

/
/
/

SAMPLE

i** UJ*i£i
S16

S17

S18

S19

S20

S21

>•as

li
2.0

1.7

1.5

1.8

2.0

1J •

STANDARD
PENETRATION

TEST
RESULTS

p-r-r
<«)

10-11-12-18
(23)

7-7-7-14
(14)

7-13-16-20
(29)

15-19-17-46
(36)

15-38-40-60
(78)

10-60-80-130
(140)

SOIL DESCRIPTION
SOH. NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY.
SOIL STRUCTURE. MINERALOGY.
USCSGHOUP SYMBOL

12" sand gray, -5% silt, medium to coarse
w-10% gravel (SP) —
12" Sill gray -20% fine sand, low plasticity (ML)

Sand, gray, medium. 1" silt lenses every 4 to 6".
otherwise sand was clean.

Same a^above

- - . .

15" Same as above
7" SQL gray, -2U% v. tme sand, non plasac (Mt)

4" Silt as above.
Silt gray, -20* gravel (1/2" max), v. hard, —
dry

Silt as above _

End Soil Boring @ 42'

a

Is00 ±1

COMMENTS
DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

HNu
BG

—

Mote: 1" gravel at interface —
Till

\/

—
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PROJECT
ELEVATION

PROJECT NUMBER
W64641.FQ

BORING NUMBER
ECC SB-14 SHEET ] OF i

SOIL BORING LOG

NSL/ECC LOCATION Zionsville, Indiana
DRILLING CONTRACTOR ATEC Associates "*

DRILLING METHOD AND EQUIPMENT 3 3/8" HSA. Mobile Drill B61, 24" continuous split-spoon samples. 2" OD
WATER LEVEL AND DATE START 4/8/88 RNISH 4/8/88 LOGGER R- Huddleston

IS
LU UJ0 o

&§
Q CO

5 ——

—

18 —

—

15~

—

26 —

25 —

—

|cc
LU
V—

/
2"///

4-6 /

M/7
\§-yi

12^4

16-XJ

1^20

20/22
/

22,24
/

^^s&

SAMPLE

i*3 Si
2§a. ^

SI

S2

S3

S4

S3

S6

S7

S3

S9

S10

Sll

S12

S13

>-<r
3o
gg

1.8

2.0

1.5

1.2

1.2

1.4

1.2

1.8

2.0

2.0

2.0

2.0

2.0

STANDARD
PENETRATION

TEST
RESULTS

«••«•-«•
(N)

1-1-3-4
(4)

3-3-5-5
(3)

3-2-2-2
(4)

1-2-2-2
(4)

^ j\ J\ j\

5-6-8-10
(14)

3-5-6-11
(11)

6-8-10-11
(18)

18-15-16-18
(31)

8-16-18-19
(34)

11-14-18-27
(32)

18-22-23-26
(45)

18-25-26-27
(51)

SOIL DESCRIPTION
SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Moist brown silt (ML) trace fine sand, trace
clay, plastic, slightly sticky . trace gravel

As above, sand content slightly higher with
organic-wood particles, race black mottles —

Dark brown, moist, sandv silt (SM) with very
fine gravel, slightly plastic, non sticky ——

Siltv clavev gray sand (SM-SC) with fine angular
gravel. Tip of spoon contains Mack sand & gravel
whkh appears to be discolored but doesn't do —
anything to HNu
Black grave! & Sffld <&& t°°« we{ ~
yo-iu' is son s.ii(y ciay. H_L-MLI
trace very fine gravel
Gray brown clayey silt (ML) with fine-medium —
sand, trace very fine gravel, soft, slightly plastic
plastic, slightly sticky, moist
As above _

As above, becoming sandier with depth to -14^
Medium sand. (5P). then to coarse sand (5P) with
fine angular gravel 15-16'

Gray coarse sand (SP) and fine-medium angular
gravel 20-30% nonsticky, nonplastic, loose —

As above - brown, gray color —

S_and as above to 21' _
Stiff gray siltv sand (SM) dense, with fine
subangular gravel -20%, nonsticky, slightly ptast
Same as above, with -3** sand seam @ 22*

Same as above, with 4" coarse sand seam at
-25 .5 trace clay, slightly sticky (SM-SC) ——

End Soil Boring @ 26' —

o
S"1

!§

c

COMMENTS
D6PTHOF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTSANO
INSTRUMENTATION

HNu=BG

HNu=trace (~0.2ppm)

HNu=l-5ppm

HNu=trace
=3 downhole

HNu-BG ~
took chemical analvsis sample
ECC-SB 14/01 @ 1330 Till
Not enough sample for phys. anal. —
HNu=0.2ppm

HNu»BG _

14.5 - 15 - contact w/ sand at 14.5
HNu>BG

Sand blowing into augers,
cleaned out with spoons
HNuaBG

HNu-0.5ppm —
Collected chemical analytical
sample ECC-SB- 14-02 @ 1410
Sand blowing up in augers _
Had to clean out with spoons
HNu=0.2ppm —
HNu=OJppm
Collected chemical analysis
sample ECC-SB- 14-03 @1447
HNu=BG

End Drilling® 1455

(Hole open to 24', —
sampled to 26')



PROJECT NUMBER
W64641.FQ

BORING NUMBER
ECC SB-15 SHEET 1 OF

SOIL BORING LOG

NSL/ECC LOCATION Zionsville. Indiana
. DRILLING CONTRACTOR ATEC Associates

PROJECT_
ELEVATION______________________________ . _ .. ........._____________
DRILLING METHOD AND EQUIPMENT 3 1/4" HSA. Mobile Drill B61. 24" split-spoon continuous 2" OP samples
WATER LEVEL AND DATE____________________START 4/7/88______ FINISH 4/7/88 LOGGER R- Huddleston

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

—

—

5 ——

—

ie —

—

«-
—

26 —

25 —

SAMPLE

IN
TE

RV
AL

0-2/

/
/

lO-l/

/

\yb

1&<20

22-X

r
2/26

26,48

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

RE
CO

VE
RY

(FT
)

1.5

1.5

1.2

2.0

0.5

2.0

1.5

U

1.5

2.0

2.0

2.0

2.0

2.0

STANDARD
PENETRATION

TEST
RESULTS

tr-tr-r
(H)

3-3-4-5
(7)

3-3-3-3
(6)

2-2^-6
(6)

4-6-10-10
(16)

3-2-4-4
(6)

4-4-6-7
(10)

4-5-6-7
(11)

4-5-8-8
(13)

VOH-6-8-10
(14)

10-12-20-20

17-20-19-18

12-29-32-32
(57)

11-28-3O45
(58)

27-37-52-80
(89)

SOIL DESCRIPTION
SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY ORCONSISTENCY.
SOIL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

Dk. drown, moist siltv sand (SM) tr. organic
plant material, slightly plastic, tr. fine gravel —
Topsoil

Brown silt (ML), tr. clay, moist, slightly sticky —
plastic, tr. fine medium gravel

As above, with sand (fine) moist __

Brown moist sandy silt (SM) slightly plastic,
nonsticky. tr. fine rounded gravel

Gray silt (ML) wet, soft, tr clay, trace fine gravel
(a coupleX medium-coarse peices of gravel, sligh
plastic
Grayish brown, soft, aft (ML) 10-20% very fine
subanguler gravel, tr. very fine sand, trace clay, —
plastic, nonsticky

Silt as above, wet _

@14.5' medium-coarse gray sand (SP), loose, we

Medium to coarse sand (SP) as above, with fine
subrounded-subanguier gravel —

Sand (SP) as above _

Sand as above

Sandv silt (SM) very stiff -10% fine gravel,
moist, gray medium sand seam @-23-23.5
Till below this, very compact
Interlavred siltv sand (SM) and medium-coarse
sand (SP)in -6" seams. Sand is loose & wet witfe.
silt in -1" seams. Silty sand is stiff, cohesive
Silry sand- very stiff, grav very fine sano> silt (M
with fine subrounded-subangular gravel -10-204
a sand stronger <l/2" @ -27.5' Till appears dry.
but outside ot sample is wet. —

End Soil Boring @ 28'

o— i

2 cs>- oc/i ±j

iy

i

COMMENTS
DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUIDLOSS.
TESTSANO
INSTRUMENTATION

HNu=BG —

HNu=lppm

HNu=lppm __
Took chem. sample
ECC-SB- 15/01 @ 1420 —
Not enough sample for phys. anal.
HNu=BG ~

HNu=BG

(Till)

Spoon wet
HNu=BG
(Till)
Spoon wet
HNu=BG ——

HNu=BG
Took chem. sample —
ECC-SB- 15/02® 1445
Could only fill 8 oz jars <l/2 full
HNu=BG Not enough sample to _
fill physical sample jar. Sand blow-

& spun them to try to drill out sand.
HNu=BG See Field logbook for
more details. Took several spoons-ta
clean out augers before sampling.
HNu=BG Till —
Chem, anal, sample
ECC-SB-15/03 @ 1540
HNu=BG ——

HNu=BG _

Boring open to 26', sampled to 28T~



PROJECT NUMBER
W64641.FQ

BORING NUMBER
ECC SB-ISA SHEET OF

MW18
SOIL BORING LOG

PROJECT_
ELEVATION,

NSL/ECC . LOCATION Zionsville. Indiana. ̂ ,,
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT 4 1/4" HSA, Mobile Drill B53
WATER LEVEL AND DATE_________________ START 4A9/88 FINISH 4/19/88 LOGGER C. Crucian!

? p3fc
UJ UJ
CD o

-1asQ to

——

——

5 ——

—

16—

15 —

26 —

25 —

|

2
£
LLJ
h-

/

/

/
/

/
/

/
/

/

/

/

/

/
/

/

SAMPLE

\l^ 3}
UJ •<

£l

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

>-cc

o pa£

12

13

1.0

1.9

1.8

STANDARD
PENETRATION

rtsi
RESULTS

p-r-r
(N)

4^-7-7
(11)

7-8-10-11
(18)

8-7-7-4
(14)

2-3^-5
(?)

20-27-15-10
(42)

10-14-17-22
(31)

SOIL DESCRIPTION
SOIL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

BLIND DRILLED _

V
Clayey, sandy silt, dk. brown, moist, soft ——

As above 0.4'
6" c. sand poorly graded (SP) —
6" gravel (GP)

coarse gravel/cobbles to 25mm with clay —

2" bottom silt, tr. gravel, dk brown, moist to
dry, soft (ML) —
Silty clay, gray to brown, tr. gravel, sand, wet to
mom, soft, srirky, pl»trin (fT»MT.) ————— =

BLIND DRILLED —

\/ —

1' coarse gravel & pebbles
6" sand, coarse, with gravel, dk. brown to grayr-
moist to wet, loose
6" gravel & pebbles as above
*7H COTl/i A« 9>VW»

2"silt in tip of spoon, grey, moist, soft, tr. grav.
Silt as above —

End Soil Boring @22'

u— i

2 (3
>- O
CO -J

COMMENTS
DEPTH Of CASING,
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

—

—

t=1455 ——
HNu=BG (Topsoil)

t=l458 Took chemical —
HNu=lppm sample: VGA's only
(Fin?) Does not appear natural
Does not appear natural —
1=1500
(Natural)

fc*1509
HNu=BG —
Found no significant readings.
Told drillers to auger to 18' and
take spoon. Target zone 22'

—

Blow counts high due to large rock
»50mm encountered at about 18' —
t=1535
HNu=BG

t=1540
HNu=BG —

——

Rev. 8/15/88



*""

PROJECT
ELEVATION

PROJECT NUMBER
W64641.FQ

BORING NUMBER
ECC SB-16 SHEET i OF i

SOIL BORING LOG

NSL/ECC LOCATION Zionsville,. Indiana-., ...
DRILUNG CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT 3 3/8" HSA, Mobile Drill B53
WATER LEVEL AND DATE START 4/15/88 FINISH 4/15/88 LOGGER C. Cruciani

5P

DE
PT

H 
BE

Lf
SU

RF
AC

E 
(F

—

—

£ ____

16 —

—

«-
—

26 —

25 —

SAMPLE

UJ1 —

/
/
/
/
/
/
/
/
/
/
/
/

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

1
o
0 cafe
0.7

0.7

1.2

1.6

1.5

1.6

1.9

2.0

1.9

1.8

1.6

1.5

STANDARD
PENETRATION

TEST
RESULTS

r-e-t-
(N)

8-5-5-5
(10)

2-3-3-5
(6)

5-8-10-13
(18)

13-17-22-23
(39)

12-14-16-21
(30)

11-17-17-19
(34)

11-18-23-24
(41)

14-20-21-31
(41)

14-20-23-43
(43)

21-29
(>50)

10-13-12-22
(25)

20-20-28-43

SOIL DESCRIPTION
SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OH CONSISTENCY,
SOIL STRUCTURE, MINERALOGY.
USCSGROUP SYMBOL

Silty clav. tr. sand. It. orangish, brown, moist
soft, (CL-ML) —

6" sandv clav. dk. brown, moist, soft, plastic (CL
3" clayey sand, fine, gray, moist to wet, soft (SM}

Silty clay, brown to gray, moist tr. sand, soft __
some small sand seams. One is 1" F-M (CL-ML)
well graded (SW) —
Siltv. sandv clav. gray, tr. gravel, stiff. Has
"cracks" filled with sand (CL-ML)

6" silt, grey, moist to wet, (ML) tr. fine sand, soft
3" sand M, poorly graded, wet, loose, to med dam
6" v. fine sandy silt, gray, tr. gravel, dry, v. stiff C

As above, more clay, hard, dry (CL-ML) —

As above, pebbles to 30mm (CL-ML) _

As above (CL-ML)
2 sand seams, 1 1/2" apart, 1 foot from bottom^
< 1/16" thick
As above (CL-ML)
2 cracks, 2" apart, 1 ft. from bottom —

As above (CL-ML) —
v. stiff, about 10% sandy material, coarse grained
cracked
Top 8" sand. F-M, poorly (SP) graded, gray, wet^
3" siltv clav. tr. sand, gray, (CL-ML) moist, soft
2" coarse sand, poorly graded, wet, med dense-^S
Rest as S 10
As S10 (CL-ML) —

End Soil Boring @ 24'

3: o
£3

e(SP)
rfL)

oose(SP

')

COMMENTS
DEPTH Of CASING,
DRILLING RATE.
DRILLING FLUID LOSS,
TESTSANO
INSTRUMENTATION

Begin 1108
t=1109 —
HNu=BG
t=1110
HNu-BG —

t=1115 __
HNu=BG
Took physical dup. —

HNu=BG

t=1124
HNu=BG —

t=1128 —
HNu=BG

t=1134
HNu=BG

t*1135
HNu=BG ——

t=1147
HNu=BG —

t=1157 _
Spoon wet
HNu=BG
t=1200 _

Adding water to get sampler out? —
took chemical
t=l211 —
HNu=BG
t= 1215 Stopped 4/1 5

Rev. 8/15/88



PROJECTNUMBER
W64641.FQ

BORING NUMBER
ECC SB-17 SHEET 1 OF

SOIL BORING LOG

NSUECCPROJECT__________
ELEVATION______ '"•"'
DRILLING METHOD AND EQUIPMENT,
WATER LEVEL AND DATE_______

LOCATION Zibnsville, Indiana
DRILLING CONTRACTOR ATEC Associates

3 1/4" HSA. Mobile Drill B61. 24" continuous split spoon sampling. 2" OP
START 4/8/88 FINISH 4/8/88 LOGGER__R- Huddleston

DE
PT

H 
BE

LO
W

 1
SU

RF
AC

E 
(F

T)

5 ——

19 —

13 —

26 —

—

25 —

—

—

SAMPLE

IN
TE

RV
AL

2-t/

//
10-12T

/
12/U

14JS

/

1*40

20^2

22^

24-26'

26/_8

28^0

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

S15

RE
CO

VE
RY

(FT
)

1.2

1.2

15.

0.5

0.7

2.0

2.0

1.7

2.0

2.0

2.0

1.8

2.0

2.0

1.5

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

5-2-2-3
(4)

2-2-1-1
(3)

3-6-6-6
. (12)

WOH-4-2-2
(6)

2-2-2-2
(4)

6-6-11-12
(17)

5-7-9-11
(16)

11-12-15-21
(27)

11-13-13-12
(26)

11-13-16-17
(29)

11-12-14-15
(28)

15-12-14-15
(26)

12-21-23-30
(44)

46-25-36-50
(61)

38-28-30-30
(58)

SOIL DESCRIPTION
SOIL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSrTY OR CONSISTENCY.
SOIL STRUCTURE. MINERALOGY.
USCSGHOUP SYMBOL

Brown, moist, sandv silt (SM)
Topsoil. with grass & roots, (race gravel

As above to -3'
Brown moist siltv fine sand (SP-SM), (race clay-
soft, loose, with root fragments

As above, to wet sand content (sandy silt - S\ft
Coarse sand & fine gravel at 5.5-6.0' (SP)

WsL.coane sand and gravel irace silt & clay
(SP-SM), lose, brown, very slightly plastic

Brown-black fine sand (SP-SM), trace silt & clay
crace subrounded, fine-medium gravel (<10%); —
loose, soft, wet. very slightly plastic
Wet, gray medium-coarse sand (SP) (coarse
sand seam @ 10-10.5' becomes medium sand), —
loose (nonplasa'c)

Gray brown sjnd. (SP) interiayered medium & _
coarse zones -6" each, trace tine-medium angular.
gravel, wet, loose (nonplasu'c) —
Gray medium-coarse sand (SA) wet, loose,
nonplastic, nonsu'cky, trace fine gravel

Coarse sand. (SP) as above with fine angular
gravel -20% —

Coarse sand A travel as above fine -medium.
angular (HNu^BG, Problem same as above)

As above _

As above
(HNu»BG, No sand blow-in) —

As above-bottom 2" are more dense with silry
matrix-appears to be grading to till-like matemi-
(HNu»BG)

Coarse sand as above to -2T. grades to fine sand.
(SP). then to sandy silt (SM-MC) with fine
subangular gravel from -27.5-28'
Gray sandv silt (SM-ML) non plastic, nonsticky
dense. -10% fine subangular gravel, with fine sar
tM>n -?- rhirlf .it -W jnrir* rn » wl1nuri«h hmv

y

ii

d
ED —————

COMMENTS
DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

HNu=BG

HNu=OJppm —

HNu=0.4ppm
Driller said that soil is so soft that
any gravel at all will inhibit sample
collection &. result in poor recovery
HNu=0.5ppm
Not enough recovery to collect
chemical sample
HNu=OJppm —

HNu=>lppm
0820 Chetn. anal, sample —
ECC-SB-17-01

HNu-BG _

Sand blowing into augers - had
to clean out augers with spoon
HNu=BG
HNu=BG Sand blowing in augers-
cleaned out augers with spoon-had —
to add water to put a load in the
augers-injected water & pulled
augers up to try to wash sand out
(had a sealing T on the top auger
they washed the water through

soil had -1' of material in augers)
HNu=BG Sand was easily cleaned
out with only one spoon. Problems —
with sand as above, some difficulty
advancing augers (augers were
briefly locked in sand, but driller
was able to spin them free & con-
tinue auger advancement) ——
Sand blow-in in augers, removed
with spoon prior to sampling formau
Sand blowing in augers, cleaned out.
of spoon. HNu=BG
Took chem. anal, sample ECC-SB-t^
of sands. Phys. sample of till @ 101!
(Tin boundary @ 27.5')
HNii=rra«m-JripmVPhys sample n

»n

02



i»'Misin PROJECT NUMBER
W6464i.FO

BORING NUMBER
ECC SB-17 SHEET 2 Op 2

SOIL BORING LOG

PROJECT NSL/ECC "."" ". LOCATION ZiontwiHe, Indiana
ELEVATION DRILLING CONTRACTOR ATEC Associates '"lr V-
DHILLJNG METHOD AND EQUIPMENT 3 1/4" HSA, Mobile Drill 861. 24" continuous split spoon sampling. 2" OD —
WATER LEVEL AND DATE START 4/8/88 FINISH 4/8/88 LOGGER R- Huddleston

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(FT
)

50

—

—

SAMPLE

IN
TE

RV
AL

3p<32

TY
PE

 A
ND

NU
M

BE
R

S16

RE
CO

VE
RY

(FT
)

2.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(SO

10-26-36-50
(62)

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOIL STRUCTURE. MINERALOGY.
USCSGROUPSYMBOL

silty clav (ML-CLX -10% fine subangular̂ ravel
Yellowish brown siltv claWML-CL) sticky, —
plastic, moist, slightly stiff, trace fine gravel (<10
gIdUUl£ LU £IAy Wjloi 4U ""JV-J , WllitvJi ÎdUCd 41

-3 1 -3 1 S to lower clay content sjll (ML) _
trace sand, trace clay, gravel -10% stiff, slightly
sucky & slightly plastic —

End Soil Boring @ 32' ——

y

1§

7.)

COMMENTS

OEPTHOFCASING.
ORIUINGRATE.
DRILLING FLUIOLOSS,
TESTSAND
INSTRUMENTATIOfL
the yellow-brown till collected
HNu=BG _
End Drilling @ 1045

Drilled to 30*. sampled to 32'

——



PROJECTNUMBER
W64641.FQ

BORING NUMBER
ECC SB-18 SHEET t OP

SOIL BORING LOG

PROJECT_
ELEVATION

NSUECC LOCATION Zionsville. Indiana.
. DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT 3 3/8" HSA. Mobile Drill B61
WATER LEVEL AND DATE_________________ START 4/14/88 FINISH 4/14/88 LOGGER B. Brownfield

DE
PT

H 
BE

LO
W

 1
SU

RF
AC

E 
(F

O
 |

5 ——

16 —

13 —

—

29 —

—

25 —

SAMPLE

IN
IE

RV
AL

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S3

S6

S7

S8

59

S10

Sll

S12

S13

S14

S13

RE
CO

VE
RY

(FT
)

2.0

1.5

0.5

1.5

1.2

2.0

1.7

1.7

2.0

1.7

1.8

1.0

1.0

1.7

2.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-p
I N )

5-6-7-7
(13)

4-5-5-4
(10)

3-3^4
• (7)

4^-5-5
(9)

8-17-9-8
(26)

8-8-10-12
(18)

5-7-9-13
(16)

5-7-6-7
(13)

4-5-6-8
(11)

4-6-7-8
(13)

7-11-13-12
(24)

9-13-15-16
(28)

9-23-27-11
(50)

11-15-15-53
(30)

50^0-56-90
(96)

SOIL DESCRIPTION
SOU. NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSfTY ORCONSISTENCY.
SOIL STRUCTURE. MINERALOGY,
USCS GROUP SYMBOL

3" topsoil, dk. brown, silt
21" jjlt firm, brown, -10% gravel (1/2" max)
low plasticity, moist, (fill)
9" as above (ML)

Same as above, soft, moist, gray.

8" same as above.
2" sandmed. wet, clean (SP)
8" silt, low plast. gray, moist, soft —
6" jjlt as above, dk. gray (ML)
4" pave! gray, 1" max. -10 sand, <5 silt —
4" same §3. moist. (GP)
Same as above, gray silt, -10% gravel, moist,
low plasticity —

Same as above w/ sand seam @ 13 S (4" thick _
sand, mod., wet)

8" as above
6" sand, coarse, -30% small gravel, <5% silt (SP]
6" same as S7
Same as above, wet (ML)

Same M above, wet.
Bottom Z contained ju-*u% sand a. gravel —

Sand, gray, medium, <5% silt, -10% small gravel
wet (SP)

Santj. coarse, - 20% gravel (3/4" max.).
<5% silt. wet. (SP) ~

Same as above Bottom clogged at 2", rock

12" same as above
1" shale like rock

SY
MB

OL
IC

LO
G

COMMENTS
DEPTH OF CASING.
DRILLING RATE. _
DRILLING FLUID LOSS, ipoon
TESTSANO HNu
INSTRUMENTATION mm

0.2

9" same material but natural 0.2
fill —

0.0
t* 10^1

0.8

0.0

0.1

0.0
t=1055
No deeper than 12'

0.0

0.0

tall 10 0.0

5.0
Sand took chem. samples _
Began adding water to augers
to keep sand from flowing —

4.2

2.0

Took chem. samples. —

5.5



I'-.f.nnn

PROJECT
ELEVATION

PROJECT NUMBER
W64641.FQ

NSL/ECC

BORING NUMBER
ECC SB-18 SHEET 2 OF 2

SOIL BORING LOG

LOCATION Zionsville. Indiana
r

DRILLING CONTRACTOR ATEC Associates ; •'"
ORILUNG METHOD AND EQUIPMENT 3 3/8" HSA, Mobile Drill B61
WATER LEVEL AND DATE START 4/14/88 FINISH 4A4/88 LOGGER B.Brownfield

£e

DE
PT

H 
BE

L
SU

RF
AC

E 
(f

30

35 ——

—

SAMPLE

IN
TE

RV
AL

/

/

y
/

TY
PE

 A
ND

NU
M

BE
R

S16

S17

S18

RE
CO

VE
RY

(F
T)

0.7

0.7

2.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

17-16-20-23
(36)

14-23-53-76
(76)

23-33-50-70
(88)

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSCTY OH CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

S_and. gray, coarse, -20% small grav. <5% fine _
(SP)

Gay, brown-gray-black splotchy, med. plastic
-10%graveL<10%silL

Silt gray, v. hard, -5% coarse sand, low
plasticity, dry (ML) ——

End Soil Boring @ 36' —

o
s
•S. a>- oin ~i

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS,
TESTSANO
INSTRUMENTATION

HNu
Bkr

V

~

——



{•Jfl/flVy/J

PROJECT
ELEVATION

PROJECT NUMBER
W64641.FQ

BORING NUMBER
ECC SB-ISA SHEET i OF !

SOIL Boffilfe* LOG

NSL/ECC . LOCATION Zionsville, Indiana ••- . . . .
•'•':• DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT HS A (4 1/4"). Mobile Drill B53
WATER LEVEL AND DATE START 4/19/88 FINISH 4/19/88 LOGGER C. Cruciani

3P
UJ UJ
OQ Q•r <
£ oc
a co

—

5 ——

n10

—

15 —

26 —

25 —

SAMPLE

1
Z.

/
/

/

/
/

/

/

/

/I
/

/

z £
a. ^
£ z

SI

S2

C-I

S4

S5

S6

i
oo p
S &
0.8

0.7

1.4

1.5

1.2

1.6

STANDARD
PENETRATION

TEST
RESULTS

5--6--T
(N)

6-6-5-9
(11)

3-3-3^
(6)

2-4-3-7
(7)

8-9-6-7
(15)

9-6-5-7
(ID

SOIL DESCRIPTION
SOIL NAME, COLOR, MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Sandv cjavev sil(. dk. brown, drv. tr. gravel
firm, grades to gray (ML)

As above , gray, (ML)
—

SQfy clav wiUi_5an.A T- grsveL gray with ——
greenish cast, moist, soft to firm (CL-ML)
Silt gray (ML), moist, soft grades to
Sandy silt with vanes of up to 30-40% sand (ML)
moist, soft
Lower 6"=coarse sand gravel (GP) —
6" coarse clayey gravel (GW)
Lower 6" siltv clav. gray, wet, soft, (ML)

Silt gray, tr. pebbles to 30mm, wet, sticky, —
soft (ML)

End Soil Boring @ 12' —

—

—

o

5§
>• oCO _l

COMMENTS
DEPTH OF CASING.
DRILL ING HATE,
DRILLING FLUID LOSS,
TESTS AND
INSTRUMENTATION

t=0940 Begin auger in large
t=1000 at about 8'. Move rig
HNu=1.4 back approx. 1'.
t=1001 0955 start again.
HNu=10.0 —
VOA sample taken

t=1010
HNu=184
Full chemical set taken
t=10l5
Silt HNu=94
Sand HNu=10 —
VOAS taken of sand
t=l020 ~
HNu=62
VOAS taken of sand
t=1030 —
HNu = 25ppm
Full chemical set

—

——

——

——

Rev. 8/15/88



PROJECTNUMBER
W64641.FQ

BORING NUMBER
ECC SB-19 SHEET I OF

SOIL BORING LOG

NSUECC.PROJECT^_________
ELEVATION :______
DRILLING METHOD AND EQUIPMENT,
WATER LEVEL AND DATE_______

LOCATION Zionsville. Indiana^

3 3/8" i.d. HSA, Mobile Drill B61
4/15/38

DRILLING CONTRACTOR ATEC Associates

START FINISH LOGGER "U. Brownheld

DE
PT

H 
BE

LO
W

 1
SU

RF
AC

E 
(F

T)
 |

C -_^_

le —

'-
—

29 —

25 —

SAMPLE

IN
TE

RV
AL

/
/
/
/
/
/
/
/
/
/
/
/

/
/

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

59

S10

Sll

S12

S13

S14

S15

RE
CO

VE
RY

(F
T)

1.7

0.8

1.8

U

1.7

2.0

2.0

2.0

1.8

U

1.2

U

1.5

1.8

1.7

STANDARD
PENETRATION

TEST
RESULTS

r-r-tr
(M)

5-7-8-5
(15)

4-10-5-*
(15)

5-9-10-7
. (19)

3-4-5-8
(0)

3^1-5-9
(9)

5-7-10-11
(17)

5-7-8-9
(15)

5-6-7-8
(13)

4-5-6-7
(11)

4-5-8-8
(13)

5-6-9-12
(15)

5-10-8-7
08)

4-7-7-9
(14)

8-9-12-15
(21)

13-12-11-11
(23)

SOIL DESCRIPTION
SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY ORCONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Sjlt brown, -10% gravel, low plasticity, moist
grass roots —

As above gray, no roots _

As above dark gray

10" as above (moist) —
8" Sand wet

12" Sand black, greasy appearance, -10% siliHW
8" Sill gray- moist. -10% small gravel, low plast.

Same as above

Same as above

Same as above

Same as, above Sand seam (a) 17* d" thick)

Same as above no sand seams.

Same as above

Same as above
Bottom 2" coarse sand gray, (SP) -5% silL —

2" sand, med. clean. SP
12" Same as S6. __
4" sand, med, clean. SP

Same as S6 w/medium size sand in 1/8" seam
at 27.5'

Gravel gray, 1" max. >5% silt -10% sand,
wet (GP) —

a

Is<S> -J

t

COMMENTS
DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUIOLOSS. Spoon
TESTSANO HNu
INSTRUMENTATION mm
Fill

0

Ffll 1

Fill 0

0

3ppm

•mi o

—

Began adding water.

Chem. sample. __
No physical.

v~
—



PROJECT NUMBER
W64641.PQ

BORING NUMBER
ECC SB-19 SHEET OF 2

SOIL BORING LOG

PROJECT_
ELEVATION

NSL/ECC LOCATION Zionsville. Indian*
DRILLING CONTRACTOR ATEG Associates

DRILLING METHOD AND EQUIPMENT 3 3/8~ id. HSA. Mobile Drfll B61
WATER LEVEL AND DATE ________________ START. FINISH 4A5/88 LOGGER B. Brownfield

|P3t
S UJ

^

k— U.
a. £
UJ Z3
Q ui

30

35 ——

—

1
LU
)—

Z

/

/

/

SAMPLE

1"
< «

l!
S16

S17

S18

£
S C
SE

1.5

2.0

1.8

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

11-12-12-21
(24)

20-38-39^5
(77)

23-40-50-68
(90)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY ORCONSISTENCY.
SOL STRUCTURE.MINERALOGY.
USCSGROUP SYMBOL

10" Sand come, gray, wet, <5% silt —
8" silt, gray, dry, v. hud, low plasu

As above, bottom 2" moist. _
Sill

Same as above, moist hard.

End Soil Boring @ 36'

o

i§
<S> -J

COMMENTS

DEPTH Of CASING,
DRILLING RATE.
DRILLING FLUID LOSS.
TESTSANO
INSTRUMENTATION

ipoon
HNu

Tni H211

c=1530 _

——



MKitaum PROJECT NUMBER
W64641.FQ

BORING NUMBER
ECC SB-20 SHEET 1 OF !

SOIL BORING LOG

PROJECT NSIVECC :. . LOCATION Zionsville, Indiana '-•:•••'•-'-;. •
ELEVATION DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT 3 3/8" i.d. HSA, Mobile Drill B61
WATER LEVEL AND DATE START 4/15/1?8 FINISH 4/15/88 LOGGER B- Brownfield

*(=3^-.
"J LU™ cj
i- it0. OCUJ 3
Q tO

——

-

5 ——

16 ——

—

15—

—

29 —

—

25 —

J

-J

X
LLJ

z

/
/

/

/

/
/

/

/

/

/
/

/

/

/
/

/

I/

/

/

SAMPLE

is
01 -5^i
SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

i
o*t
1.0

1J

0.5

1.3

13

13

1.0

1.8

2.0

1.7

1.5

1.0

1.7

2.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
<")

3-3-5-5
(8)

3-2-3-2
(5)

3-4-5-9
(9)

10-6-3-4
(9)

12-11-8-10
(19)

8-9-10-12
(19)

6-8-8-8
(16)

9-10-11-12
(21)

9-13-12-12
(25)

10-14-17-17
(31)

16-16-22-24
(38)

17-13-12-14
(25)

16-16-20-25
(36)

35-30-35-50
(65)

SOIL DESCRIPTION
SOIL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE, MINERALOGY,
USCS GROUP SYMBOL

Top soiL dark brown silt w/ small roots

8" same as above
10" sand brown, moist, medium <5% silt (SW) —

Same as sand_above

Same as above (4")
12" sand, light gray, -5% silt, wet. (SW)

Sand light gray, -10% gravel (3/4" max)
- 10% silt, wet (SW) —

Sand, med. wet, brown, <5%silt well graded (SW

Sand, brown, wet, <5% silt, -10% gravel (1/2" __
max) SW.

Same as above

Same as above

10" as above —
10" sand well graded to medium size.
<10* silt, wet
Sarid 35 above

Saul brown, coarse. <5% silt, wet (SP)

14" sand as above
6" sand fine-med. -10 silt in bottom 2" ——
otherwise clean. (SP)
10" sand as above
14" SilL gray, ~10% coarse sand, low plasticity^-
dry, hard, (till)

End Soil Boring @ 28' _

c

i S
GO -J

COMMENTS
DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUIDLOSS, Spoon
TESTSANO HNU
INSTRUMENTATION ot)m

M

Started adding water "*=-
to augers

Rock lodged in °-°-
tip of spoon.

OJi

04

M

M

Took chemicals QQ
t=1005 No physical

M

Q£

Lfi

HNu read BG as 0.4 gc

~. , . loomChemical sample taken J—

2puiu

—

Rev. 8/15/88



itifiimim PROJECT NUMBER
W64641.FQ

BORING NUMBER
ECC SB-21 SHEET 1 OF 2

SOIL BORING LOG

PROJECT NSL/ECC '"''-'. LOCATION Zionsvflle, Indiana
ELEVATION " DRILLING CONTRACTOR ATEC Associates "V—,
DRILLING METHOD AND EQUIPMENT HSA(4- 1/4" i.d.) /Mobile Drill B53
WATER LEVEL AND DATE START 4/27/88 FINISH 4/27/88 LOGGER Crucian!

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

—

—

—

16 —

15 —

26 —

25 —

—

SAMPLE

IN
TE

RV
AL

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

S15

RE
CO

VE
RY

(FT
)

0.5

1.3

1.0

0

0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

STANDARD
PENETRATION

TEST
RESULTS

•••r-r
(N)

1-2-3-5
(5)

1-2-1-3
(3)

1-5-7-8
(12)

7-6-7-9
(13)

6-9-16-19
(25)

9-8-8-10
18

9-12-11-13
(23)

9-11-14-12
(25)

9-12-16-17
(28)

19-30-36-32

14-16-27-20
(43)

19-23-25-27
(48)

18-18-27-23
(45)

13-15-21-28
(36)

SOIL DESCRIPTION
SOIL NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Siltv Clav. trace gravel, sand, dk. brown, —
moist, soft (ML-CL)
Siltv Clav withJS.gn.A **• br°WIV some
black stains, moist (sticky), soft (CL-ML) _

Clavev SilL trace gravel, gray, soft to firm,
dry to moist (ML)
Lower 2" F-C Well Gr. Sand, brown, moist,
med. dense (SW)

NO RECOVERY —

NO RECOVERY

Well graded F-C Sand, or. gravel, brown, wet,
dense (SW) _

As Above (SW1

As Above ( SW)

As Above (SW>

F-M Well graded sand- It- brown, moist,
dense
( As Above, but sand is fining (SW)) ——

V. Fine-Fine Poorly Graded Sand. It. brown,
wet, dense, tr. gravel (SP)

As Above (SP^ —

F-C Well Graded Sand With GraveL cobbles
to 60mm, brown, wet, med. dense (SW)

1.5' As Above (SW^
0.5' Silt gray, with v. fine sand, wet, firm,
plastic (ML)

F-C WelJ Graded Sani brown. weL loose to —
med. dense (SW)

u

2 o>- oGO ±J

COMMENTS
DEPTHOF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

t=1335 —
HNu = BG
t=1356
HNu = BG _

t = 1340 —
HNu=BG

t = 1348 No recovery —

t = 1352 Spoon is very wet
HNu = Cuttings are suspect; —
"loose clay" but sand; don't know
wnere the interval is that they re
coming from
t=1400 HNU = BG

t=1410
HNu = BG ~~

t=1418
HNu = BG ——
(till)

t=1432
HNu = BG

t=1441
HNu = BG

t=1452 —
HNu = BG

t=1502 —
HNu = BG

t=1515
HNu = BG

t=1527
HNu = BG

t = 1539 —
HNU = BG

Rev. 8/15/88



I»:r,',ff//Im

PROJECT
ELEVATION

PROJECTNUMBER
W64641.FQ

BORING NUMBER
ECC SB-21 SHEET 2 OF 2

SOIL BORING LOG

NSLVECC LOCATION ZionsviUe, Indiana ",-'-
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT HSA(4-l/4" i.d) /Mobile Drill B53
WATER LEVEL AND DATE START 4/27/88 FINISH 4/27/88 LOGGER Cruciani

*P

DE
PT

H 
BE

L(
SU

RF
AC

E 
(F

—

—

—

—

—

—

—

—

—

—

—

SAMPLE

IN
TE

RV
AL

/

TY
PE

 A
ND

NU
M

BE
R

S16

RE
CO

VE
RY

(FT
)

2.02

STANDARD
PENETRATION

TEST
RESULTS

6*-r-r
(N)

5-32-40-50/3'

SOIL DESCRIPTION

SOIL NAME, COLOR, MOISTURE CONTENT,
RELATIVE DENSfTY OR CONSISTENCY,
SOIL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

1.0 As Above (SW)
1.0 Siltv Clav. tr. gravel, gray, dry to moist, —
stiff (CL-ML)

End Soil Boring @ 32.0' —

——

—

—

—

—

i

o

31 u>- o
CO Ij

COMMENTS

DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS.
TESTSANO
INSTRUMENTATION

t = 1546
HNu = BG —
Till at 3 11

—

——

—

—

—

—

— ™~

—

—

—

——

—

—

Rev. 8/15/88



t»!fi',Kaim

PROJECT
ELEVATION

PROJECTNUMBER
W64641.FQ

BORING NUMBER
ECC SB-22 SHEET i OF i

SOIL BORING LOG

NSL/ECd LOCATION Zionsvffle, Indiana ...
DRILLING CONTRACTOR ATEC Associates

DRILUNG METHOD AND EQUIPMENT HS A Mobile Drill B53
WATER LEVEL AND DATE START 4/26/88 FINISH 4/26/88 LOGGER Crucian!

5 ps&
£ LUCO £j£1fc§a to

5 ——

16 —

—

15 —

28 —

25 —

i

<!
£ff
2

/

/

/

/

/
/

/

/
/

/

Z
140

/Is .5
16 0
/

/17.5
18.0
/

/

/
/

/

SAMPLE

i*< £2§
£i
C1

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

"512

>-

oo p
££

1.0

1.3

0.8

1.2

1.1

1.2

1.0

1.1

1.3

1.4

0.5

1.9

STANDARD
PENETRATION

TEST
RESULTS

f-F-tr
(N)

2-2-3-2
£5)

2-3-5-13
(8)

7-18-21-17
(39)

12-12-14-16
(26)

22-13-14-15
(27)

26-33-31
(64)

40-32-37
(69)

32-22-30
(S4)

28-32-32
(64)

50-23-38-19
(61)

28-24-33-33
(57)

SOIL DESCRIPTION
SOIL NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOIL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Clavev Silt, dk. brown, moist to dry, sandy.
flim(ML). Lower 2" Sand. F-C. It brown.
dry, loose (SM)
Top 6" Siltv. Clavev Sand. dk. brown, drv.
med. dense (SM). Lower Well Graded F-C

moist, up to 10% gravel (SW)
Clavev Sand, dk. brown, with cobbles to
70mm and broken rock frags., wet
8" Fine Sand, gray, 30% clay, moist to wet,
dense (SM) —
6" Clavev Silt with Sand (ML-CLY. gray.
stiff, tr. gravel, dry to moist (Till)

As Above (ML-CU
(Hard)
AsAbove (ML-CL)
Some very small zones with more sand, fine

As Above

As above (ML-CL). Sand seam 6" from
bottom, 1-1/2" thick, well graded F-C with ——
silt, gray, moist to wet, dense (SM)

As Above (ML-CU

As Above (ML-CU
Lower 6" coarse sand and gravel, wet, loose,
cobbles to 30mm
Coarse Rock, but probably just broken up
from spoon. Lower 4" clay till (ML). Above —
that Sand F-M (SP), pooly sorted, moist to wet.
gray, dense (sampled)
Clavev Silt with V. Fine Sand, tr. gravel.
gray, dry, v. hard

End Soil Boring @ 24'

o

$sto -j

COMMENTS
DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUIDLOSS,
TESTSAND
INSTRUMENTATION

t=1450
HNu = BG
Topsoil
t = 1453
HNu = BG
Sand

t = 1502 ——
HNu = BG Spoon saturated
t = 1512 Sounded like we were
HNu - BG pounding thru cobbles —

Sample of this

t=1520 ~~
HNu = BG ——
t = 1530 Will be a lot of junk in
HNu = BG top of spoon

t = 1540 Auger is coring the
HNu = BG till. Only sampling —

18".
t = 1557 1st interval boring
HNu = BG on cobble ——

TILL

t = 1600 Augers still coring till
HNu=BG

t=1633
HNu = BG TILL

t = 1700 Hard to tell actual 1st
HNu = BG interval recovery —
Bouncing on cobble TILL

t-1725
HNu = BG TILL

——

—

—

Rev. 8/15/88



t»W,imm

PROJECT
ELEVATION

PROJECTNUMBER
W64641.FQ

BORING NUMBER
ECC SB-23 iSHEET t OF

SOIL^SS ÎNG LOG

NSL/ECC LOCATION Zionsville, Indiana "•' • - '•'<•
DRILLING CONTRACTOR ATEC Associates

DRILUNG METHOD AND EQUIPMENT HSA(4-l/3" i.d.1 /Mobile Drill B53
WATER LEVEL AND DATE START 4/28/88 FINISH 4/28/88 LOGGER Cruciani

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(FT
)

—

18 —

—

«-
—

20 —

25 —

—

SAMPLE

IN
TE

RV
AL

/

/

/

/

/

/

/

/

/

/

/

/

/

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

RE
CO

VE
RY

(FT)

0.9

0

0.7

0.7

0.8

1.2

1.8

2.0

2.0

2.0

2.0

2.0

1.8 2

13

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

3-3-5-7
(8)

2-2-2-4
(4)

5- 11 ̂ -7
(15)

6-5-7-13
(12)

13-12-10-11
(22)

7-9-11-11
(20)

9-8-12
(20)

9-9-10-9
(19)

11-13-16-19
(29)

13-14-16-16
(30)

10-12-24-24
(36)

12-24-27-27
(51)

t-32-45-25/31

Spoonful!
21-39-51/5"

(90)

SOIL DESCRIPTION
SOIL NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOIL STRUCTURE. MINERALOGY.
USCS GROUP SYMBOL

Clavev. Sandi Silt. die. brown, some orange
oxidation, dry to moist, soft (ML)

NO RECOVERY —
Rock in spoon tip

-i Q2' As Above (ML) i ———
0 ,5" Clavev Sand with Cobbles to 60mm. ——
orange, cobbles are dolomitic, dry to moist.
sott to med. dense (SC)
As Above, gray, F-C sand, wet (SC) _

As Above (SC)

F-C Well Graded Sand. grav. wet. loose with —
silt, tr. some gravel (SW)

As Above (SW) —

As above (SW)

As Above (SW)

As Above (SW) —

A? Above (SW)

As Above (SW)

1.2' As Above ——
0.6' V. Fine Si]ty Sand. gray. wet. dense (SM)
0.5 As Above
0.8 Silry Clay, tr. Sand, tr. Gravel, gray, moist —
to dry, v. hard (CL-ML)

End Soil Boring @ 28' _

a

1§

COMMENTS
DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUIDLOSS,
TESTS AND
INSTRUMENTATION

t = 0958
HNu = BG

t = 0959 —

t = 1005 Drove thru cobble
HNu-BG
(Could be trash)

t=1010 Water @~ 5-6'
HNu = BG

t=1013
HNu = BG ~~

t= 1017 A lot of slough —
HNu = BG from above

t=1025 _
HNu = BG
Took chemical sample
t=1032
HNu = BG

t=1042
HNu = BG —

t = 1 105 Having a lot of blow-in —
HNu = BG problems; adding
head of water; took chemical
sample _
t=1114 HNU = BG

t=1124
HNu = BG

t = 1134 Spoon is full after ——
HNu=BG 3rd interval
t = 1446 Drillers have 6' of blow in
HNu = BG augers to 26'. Probably-
TILL at 26 S till at - 26' and have
formed seal, wui go to rotary wash
12:00 Drillers have to go back to _
shop to get washer; 14:00 Return

— with m>. ———————————————



Ptfflsm

PROJECT
ELEVATION

PROJECT NUMBER
W63582.F1

BORING NUMBER
NSLS B-100 SHEET 1 OF 2

SOIL BORING LOG
• » ' * * •

NSL/ECC -. • LOCATION Zicmsville, Indiana/8o»rew area/- at B.L.
DRILLING CONTRACTOR ATEC Associates

7+005

DRILUNG METHOD AND EQUIPMENT HSA(4-l/4" i.d.) /Mobile Drill B61
WATER LEVEL AND DATE START 3/22/88 FINISH 3/22/88 LOGGER R.Johns

^£.j ;=•
UJ Ul
CD Q

t$oi aQ in

5 ——

—

16—

^^~

15 —

—

—

20 —

—

—

25 —

—

|CC
UJ
H-

/
/2.0

2.5

/
/4S

sn

/
7_5

/
X9.5

10.0

. „
12.5

/UJ
I S O

/
/16.5

17.5

XQ.O
20.0

/iij
22J

/24.0
750

/26J

27.5 j
/

/29.0

SAMPLE

is
£3
3 1

CO

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

>

oo cs£

1.2

13

1.7

1.9

1.4

1.5

1.5

1.5

1.5

1.5

1J

U

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

J £ *7 O

(13)

4-6-7-7
(13)

3-3-5-6
(8)

6-6-8-8
(14)

10-4-6-8
(10)

6-10-27-30
(37)

22-35-45
(80)

26-40-47
(8T>

25-50-48
(98)

17-27-36
(63)

17-20-23
(43)

14-15-18
(33)

SOIL DESCRIPTION
SOIL NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY .
SOIL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

Siltv Pay with Fine GraveL brown, slightly —
moist, stiff (CL-ML)

As Above, iron oxide stains

As Above, less silty, gray mottle, few pieces
of 1/2" gravel —

Top 10" As Above, moist
Bottom l'-l", Silty Clay, gray, iron oxide —
stains, moist, firm (CL-ML)
Top 2" As Above
Mid 6" Silty Sand and Gravelly Sand, brown.
moist, firm (SW-SM)
Bottom 10" as S4 (bottom sample) —

Top 13* Siltv Clav with fineGraveL gray-brownT
slightly moist, hard (CL) —
Bottom .2' pieces of rock (boulder)

Clay with Silt & Fine Gravel. Dk. brown, drv.
hard (CL-ML)

As Above

As Above

As Above, trace med. to large gravel —

As Above

As Above: w/5" layer of silty clayey med. —
sand, brown, moist (SM)

o_ i

•S. (3
>- Oco ij

COMMENTS
DEPTH OF CASING.
DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

Start drilling @ 2:05 —
HNu = BG PP = 2.0TSF

HNu-BG
PP = 3J

PP = 2J
HNu = BG —

HNu = BG ~
pp i n

Water on rods @ 1 1.0'
HNu = BG

PP>4.5 ~
HNu = BG _
Drill chatter

PP>24.5
HNu = BG

—

PP » 4 J —
HNu=BG

HNu=BG
PP»4J ~

—

HNu = BG —
PP»4J

HNu = BG
PP»4.5 —

—

PP
HNu = BG



hMMM

PROJECT
ELEVATION

PROJECTNUMBER
W63582.F1

BORING NUMBER

NSLS B-100 SHEET 2 OF 2

SOIL BORING LOG

NSL/ECC - LOCATION Zionsville, Indiana/Bemw area/» at B.L. 7+005
DRILLING CONTRACTOR ATEC Associates

DRILUNG METHOD AND EQUIPMENT HSA(4-l/4" i.d.) /Mobile Drill B61
WATER LEVEL AND DATE START 3/22/88 FINISH 3/22/88 LOGGER R.Johns

5P

£3
S0" 3<f>
30

___

———

———

———

———

___

___

—— -

SAMPLE

2
§
Ul

z
/

/
/32.0

V> S
/

/
/34.0

35.0
/

/
/37.0

V7S

/
/^9.5

is
UJ ^

£ z

S13

S14

S15

S16

1ao p
x £.

2.0

2.0

2.0

2.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
IN)

8-11-17-21
(28)

9-11-18-27
(29)

9-16-20-28
(36)

11-14-21-31

SOIL DESCRIPTION
SOIL NAME, COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE, MINERALOGY,
USCSGHOUP SYMBOL

As Above slightly moist

As Above —

As Above
— __

As Above

End Soil Boring @ 39.5' __

—

—

—

—

1
2 o>• of/> —i

COMMENTS
DEPTH OF CASING,
DRILLING HATE,
DRILLING FLUID LOSS.
TESTSANO
INSTRUMENTATION

HNu = BG
PP » 4 J

HNu = BG —
PP>4.5

HNu = BG
PP > 4 5 —

HNu = BG
PP > 4.5
End of boring 5:30pm __

Begin piez. install. 5:30 pm —
Casing set & sand pack placed
no water for slurry left hole 6:30 pm
Arrive 3/23 to complete well; —
7:30 am; finish well 9:30 am

Bottom of well: 37.5' __
Bottom of screen: 37.0;
Top of screen: 27.0' —
Top of filter pack: 23.5'
Top of Seal: 20.5' —
BentVcement grout to top _
(see logs by Cindy Cruciani)



PROJECT NUMBER
W63582.F1

BORING NUMBER
NSLS B-101 SHEET OF i

SOIL BORING LOG

PROJECT NSL/ECC . ______
ELEVATION_______' ______
DRILUNG METHOD AND EQUIPMENT HSA(3
WATER LEVEL AND DATE_____________

3/8" i.d.) /Mobile Drill B61
_______START 3/22/88

________ LOCATION Zionsville. Indiana/Borrow area/- 40' E. of B.L.
. DRILLING CONTRACTOR ATEC Associates_______ 4000S_____

FINISH 3/22/88 LOGGER R-Johns

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

0

5 ——

ie —

—

15 —

20 —

25—

SAMPLE

IN
TE

RV
AL

/
7 5

/4J5
so

/
75

/
10.0

/12.0
12,5

/W_5
15.0 i

X7.0
175

/rij

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

RE
CO

VE
RY

(FT
)

1.1

U

1.5

1.9

2.0

1.8

1.5

1.0

STANOAHO
PENETRATION

TEST
RESULTS

6"-r-r
(N)

2-3-5-5
(8)

2-3-2-5
(5)

2-3-2-6
(5)

2-6-10-11
(16)

5-6-10-11
(16)

4-4-15-21
(19)

9-11-13-20
(24)

15-25-100/2

SOIL DESCRIPTION
SOIL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY.
SOIL STRUCTURE, MINERALOGY,
USCS GROUP SYMBOL

Clay with Med. Sand. Brown, Moist, Stiff
(CL)

Sandy Silt some small graveL brown, moist.
firm (ML) —

Sandy. Clayey Silt with Gravel, brown, moist.
fiim (CL-ML)

Sandv Clay, med. brown, moist, v. stiff (CL)

Clav. some gravel, brown to dk. gray, moist,
v. stiff (CL)
Bottom 6" SiltY Clay w/gravel. brown, moist
(ML)
Sandv Gay, some gravel, brown, wet, stiff —
(CL): bottom 5" Siltv Sand with travel & clay,
brown, wet (SC-SM)

Siltv Clay, trace med. sand, brown, moist,
hard (CL), trace gravel

As Above, more large sand, piece of 1-1/4" —
— gnrvet ———————————————————————

End Soil Boring @ 18.7

y

igoo ±3

COMMENTS
DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION
Start drilling @ 9:45
({ = 2.0TSF
HNu = BG

PP=1.0 ~~
HNu = BG —

HNu = BG
PP = 1.0

HNu = BG ~
PP = 2.75 _

PP =
HNu = BG)
Water encountered on rods @ 12'
Appro, wet zone interpreted by
driller —
HNu = BG PP=1J

HNu = BG
PP>4.5 —

HNu=BG —
PP » 4.5 ——————————————
Water in spoon
Auger refusal @ 18.7 ft (bouldetX—
Start grouting 10:53
Left hole 11:30 —



Mi'.IMi

PROJECT
ELEVATION

PROJECT NUMBER
W63582.F1

NSL/ECC .

BORING NUMBER
NSLS B-102

SOIL BORING

SHEET i

LOG

OF l

LOCATION Zionsville,indiana/Bft«raw area/- 5+00 E. ©
DRILLING CONTRACTOR ATEC Associates (fenceline)

0+00

DRILLING METHOD AND EQUIPMENT HSA(3 3/8" i.d.) /Mobile Drill B61
WATER LEVEL AND DATE START 3/23/88 FINISH 3/23/88 LOGGER R.Johns

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

0

5 ——

—

15 —

26—

25 —

SAMPLE

IN
TE

RV
AL

/2.0
2 1

/
TO

/7.0
7 S

I/
10.0

/J2.0
12 *\

/14.5
15.0

/*
17.5

/19.5
20.0

/22.0
22.5

XW.O

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

RE
CO

VE
RY

(FT
)

1.2

1.5

1.6

1.9

1.6

1.9

1.7

1.8

1.4

1.2

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(1)

2-3-5-7
(8)

4-7-10-10
(17)

5-7-9-10
(16)

6-6-8-15
(14)

5-6-7-11
(13)

3-5-5-9
(10)

7-7-10-12
(17)

3-5-6-8
(11)

5-6-11-14
(17)

16-29-54

SOIL DESCRIPTION
SOIL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSfTY OR CONSISTENCY,
SOIL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

Silty Clay with tr. fine gravel, med. brown.
slightly moist firm, (CL) or (CL-ML)

As Above, with It gray vertical 1/16" —
seams of mottling, v. stiff.

As Above, less gravel, more mottling,
v. stiff —

As Above, few pieces 3/8" gravel, v. stiff,
less mottling

As Above, dk. brownish gray, no mottling —

As S5. stiff, a little more moist

As S5. hard, in upper S, many pieces of —
med. gravel from 1-1/4" to 1/4"

As S5. stiff, a few pieces of med. gravel
(1-1/2" max.) —

Top 2": Silfy §and with tr. clay. dk. bm.. wet
loose (SM)
Bottom 1 2': AsS5. slightly moist hard —

Clay with Silt tr. fine gravel, dk. brown, dry to
slighty moist crumbles when broken, hard.
(CL)

End Soil Boring @ 25' _

|g

COMMENTS
DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTSANO
INSTRUMENTATION

Start drilling® 10:20 ^
HNu = BG rr*"
PP=2.0 g

HNu=BG —
PP = 3.0

HNu = BG
PP = 4.0 —

HNu = BG
PP = 3.25 ~

HNu = BG —
PP = 3.0

HNu = BG
PP=1.25 —

HNu = BG _

HNu = BG ~
PP=1.25 —
Water on rods at 19.5 ft.

HNu = BG
PP>4J5'

HNu = deflection-but prob. due to
moisture; will ck. hole-hole=BG _
PP » 4.5

End drilling @ 12:00
Begin setting well 1:30
Finished well 2:30 _
Bottom of well: 25J
Bottom of screen: 25' —
Top screen: 15'
Top Filter Pack: 121

top (see logs by Cindy Cruciani)
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PROJECT
ELEVATION

PROJECT NUMBER
W63582.F1

BORING NUMBER

NSLS B-103 SHEET 1 OF !

SOIL BORING LOG
* " ' » * ' • '

NSL/ECC . LOCATION Zionsville, Indiana/Borrow area.
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT HSA(4-l/4" i.d.) /Mobile Drill B53
WATER LEVEL AND DATE START 3/22/88 FINISH 3/22/88 LOGGER M. Evans

II
UJ MI
CD <j

£2Sj «
Q 05

)

5 ——

ie —

15 —

—

20 —

—

t~>

;

I
LU
V—
2

1.0

/
/3.0

3.5

/5 S
60

/8.0
8 S

/10.5
n o .

/1 3.0
13.5 1

/{5.0

160

/1 8.0
}8.5

Xos
-71 n

sn..\

23.5

/iso

SAMPLE

i*
< m

El
si

S2

S3

S4

S5

S6

S7

S8

S9

S10

V

o cst

2.0

2.0

2.0

2.0

2.0

1.5

2.0

2.0

1.1

1.5

STANDARD
PENETRATION

TEST
RESULTS

t'-tr-r
(N)

3-4-7-11
(ID

4-6-7-8
(13)

4-7-9-10
(16)

3-3-4-5
(7)

9-10-15-18
(25)

13-26-45
(71)

21-28-21-24
(49)

4-10-16-30
(26)

30-86-20/1"
(106+)

27-19-39
(58)

SOIL DESCRIPTION
SOIL NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSrTY OR CONSISTENCY.
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

San^iy Silty Clav. dk. bm.. damp, stiff, fine to
very fine sand (CL-ML)

Same as Above

Same, trace fine gravel

Same, wet, firm —

Same, gray-brown, dry to damp, very stiff

Same, dry, hard —

Same, dry to damp —

Same, damp, very stiff to hard

Sandv Clavev Silt, dark gray, dry, hard
(CL-ML) —\

Same, dry to damp _

End Soil Boring @ 25'

o

2 C3
>- OCO ±J

COMMENTS
DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUIDLOSS,
TESTS AND
INSTRUMENTATION

Start drilling @ 10:00
PP = 3.M.OTSF

PP = 2.5-3.5 ~

PP = 3.0-3.5

PP= 1.0-1.5 —

PP = 4.5 +
Bag sample #1 0-15' —

PP = 4.5+ —

PP = 4 .5+ —

PP = 4 J-i-

PP = 4.5+

—
Spoon was wet, sample is damp to
dry

Finish® 11:45
Hole grouted; no obs. well



PROJECT NUMBER
W63582.F1

BORING NUMBER
NSLS B-104 SHEET OF

SOIL BORING LOG
PROJECT NSL/ECC
ELEVATION

LOCATION Zionsville. Indiana/Byggw area

DRILUNG METHOD AND EQUIPMENT HSA(4-l/4" i.d.) /Mobile Drill B53
WATER LEVEL AND DATE________________START 3/22/88

. DRILLING CONTRACTOR ATEC Associates

FINISH 3/22/88 LOGGER M. Evans

5 ps£
Ul Lu
CO (j

£2
UJ 3a to

)

5 ——

—

ie —

—

15——

26 —

—

25 —

•

_l
<

£

£

1.0/3.5

A*
6.0

/8.0
8_5

/
/

/ms
11 0

/13.0
ns

/15.5
16.0

/18.0
18 S

/20.5
21 n

/23.0
23 5

[/,
7fin

/28.0

SAMPLE

i*< ^

gi
si

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

>-cc
Soo ps£

0.8

U

2.0

2.0

1.8

1.8

2.0

1.8

2.0

1.8

2.0

STANDARD
PENCT RATION

TEST
RESULTS

f-f-f
(")

3-3-4-*
(7)

3^-7-7
(ID

7-9-8-14
(17)

11-17-26-24
(43)

14-20-25
(55)

36^0-55
(95)

11-16-16-21
(32)

7-11-15-15
(26)

8-13-14-16
(27)

12-14-16-19
(30)

9-10-13-16
(23)

SOIL DESCRIPTION
SOIL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSITY ORCONSISTENCY,
SOIL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

Sandy Clayey Silt, brown, mottled, fine &
black, moist, firm (CL-ML)

Same, stiff, trace fine gravel —

Same, very stiff —

Top 12" Poorlv Graded Sand with SilL lipht —
brown, moist, dense CSP-SM)
Bottom 12": Sandy Clayey SilL dark gray-
black, dry to damp, hard (CL-ML)

Same, dry —

Same

Poorly graded Sand with Siltv Clay, dark
gray-black, dry to damp, fine sand w/trace
coarse sand (SP-SC)

Sandv Silty Clay, dark gray-black, damp to
moist,ff (CL-ML) ——

Same, trace fine gravel _

Same

Same

End Soil Boring @ 28'

1

Is

COMMENTS
DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND
INSTRUMENTATION

Start® 13:45

PP= 1.0-1.5 TSF —

PP = 3.0TSF —

Material in top 12" grades into —
material in bottom 12"
PP = 4J+ ——

PP = 4.5+ —

PP = 4 .5+

Very slow auger advancement

S 8 top of spoon full of water

PP = 4.5+ ~
Very slow auger advancement ——

PP = 4J+ _

PP = 4.5-1- ~~

PP = 4 3+

Finished drilling 15:40



PROJECTNUUBER
W63582.F1

BORING NUMBER

NSLS B-105 SH^T 1 OF

SOIL BORING LOG

PHOJECT NSL/ECC -• LOCATION Zionsville, Indiana/Borrow area
— ELEVATION. DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT HSA(4-l/4" i.d.) /Mobile DriD B53
WATER LEVEL AND DATE___________________ START 3/23/88 FINISH 3/23/88 LOGGER M. Evans

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(FT
)

0

5 ——

10—

—

15-

—

26 —

25 —

SAMPLE

IN
TE

RV
AL

1.0

/3.0
1:5

/
f i O

A.Q
8.5

/io.5
' 11 n

/13.0
13.5

/fsj
16.0

Xs.o
18.5

/20.5
71 0

/23.0
21 -5

/255

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

RE
CO

VE
RY

(FT
)

1.5

2.0

2.0

2.0

2.0

0.7

1.8

1.5

2.0

2.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

3-6-7-9
(13)

6-8-11-14
(19)

7-9-11-15
(20)

6-10-14-18
(24)

6-7-10-25
(17)

20-23-19-17
(42)

5-6-7-7
(13)

2-3-7-12
(10)

6-7-8-9
(15)

12-15-18-27
(33)

SOIL DESCRIPTION
SOIL NAME, COLOR. MOISTURE CONTENT.
RELATIVE DENStTY OR CONSISTENCY ,
SOIL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

Siltv Clay, light brown, mottled rust, damp
to moist, stiff (CL-ML)

Same, trace fine to coarse sand, very stiff

Siltv Clav with Sand, light brown, mottled
tan and rust, damp to moist, stiff-very stiff,
trace fine gravel

Same, trace fine gravel (CL-ML)

Gravelly Siltv Clav with Sand, dark brown,
moist, stiff (CL-ML) —
3" layer Poorly Graded Sand with Siltv Gav.
brown, moist, fine sand, med. dense (SC-SM)

Gravelly Siltv Clav with Gravel, sane as S5

Sandv Siltv Clay with GraveL dark gray to —
black, moist, stiff (CL-ML)

Same

Sandv Siltv Clay, trace gravel, otherwise
same

Same, hard, damp

End Soil Boring @ 25 S ~~

3
S
11

COMMENTS
DEPTH OF CASING,
DRILLING HATE,
DRILLING FLUID LOSS,
TESTSAND
INSTRUMENTATION

PP = 2.5-3.0 _

PP = 4.5 —

PP = 2.0-2.5

pp = 4.0-4.5

PP = 4.5+

Bag sample #1 0-25 feet

PP = 2.0-2.5 —

PP =1.0-1.5

PP=1.0

PP = 4.5+

—



PROJECT NUMBER
W63582.F1

BORING NUMBER
NSLSB-106 SHEET i OF

SOIL BORING LOG
PROJECT NSL/ECC
ELEVATION_________

LOCATION Zionsville. Indiana/gojTow area

DRILLING METHOD AND EQUIPMENT HSA(4-l/4" i.d.) /Mobile Drill B53
WATER LEVEL AND DATE___________________ START 3/23/88

DRILLING CONTRACTOR ATEC Associates

FINISH 3/23/88 LOGGER M. Evans

5 p
3&
UJ UJCO £j

525. oeUJ 3a to
0

c __ _

16 —

—

15_

—

29 —

25 —

\

i
UJ
V—
g

1.0
/

A.Q
15

/
f i O
/

/8.0
8.5

/fO.5
n 0

/13.0
13.5

/fs.5
16.0

/mo
18.5

/20.5

SAMPLE

i*< m
UJ «e

>E§

SI

S2

S3

S4

S5

S6

S7

S8

£
o
O cst

1.4

1.0

2.0

2.0

0.2

2.0

2.0

2.0

STANDARD
PENETRATION

TEST
RESULTS

r-F-r
(N)

2-2-3-3
(5)

1-1-1-1
(2)

6-9-10-11
(19)

6-10-12-13
(22)

12-19-18-23
(37)

8-13-14-18
(27)

13-16-22-27
(38)

16-26-25-34
(51)

SOIL DESCRIPTION
SOIL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

Silty Gay, trace fine sand, dark brown, firm.
moist to wet (CL-ML)

Same

Sandv Siltv Clay, dark gray-black, moist.
very stiff, trace fine gravel (CL-ML)

Same

Same, hard

Sandy Siltv Clav with GraveL dark gray to
black, moist to damp, very stiff (CL-ML)

Same —

Same

End Soil Boring @ 20 5"

3
S o>• o
CO Ij

COMMENTS
DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND
INSTRUMENTATION
Start® 13:20

PP=1.0

__

Water® 5-6'
PP = 4 .5+

——

First attempt, no recovery;
second try, 0.2' —

PP = 4.5+

—

__

Finish drilling at 14:15



PROJECTNUMBER
W63582.F1

BORING NUMBER
NSLS B-107 SHEET i OF

SOIL BORING LOG

________ LOCATION Zionsville. Indiana/Btappy area/* 20' South on^
DRILLING CONTRACTOR ATEC Associates ___ Baseline

PROJECT NSL/ECC .. ____________...
ELEVATION________ : •_____________ __
DRILLING METHOD AND EQUIPMENT HSA(4-l/4" i.d.) /B-61 Truck Mounted Rig (Mobile Drill)_______
WATER LEVEL AND DATE___________________START 3/23/88______FINISH 3/23/88 LOGGER - John*

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

—

5 ——

16 —

—

15 —

—

26 —

25 —

SAMPLE

IN
TE

RV
AL

/
25

/
/4S

so

/
7.S

/
10.0

/12.0
12.5 i

/K5
I S O

^J
17.5

/19.Q

20.0

^
22.5

«6
7SO

Kiw
27.5

X29.0

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

RE
CO

VE
RY

(FT
)

1.4

1.7

1.8

1.7

1.6

1.6

1.6

1.7

1.2

13

1.0

STANDARD
PENETRATION

TEST
RESULTS

r-p-r
(N)

3-3-3-4
(6)

3-5-8-11
(13)

5-6-8-10
(W)

5-5-5-6
(10)

5-6-8-11
(14)

2-14-11-11
(25)

3-3-5-7
(81

4-5-6-7
an

12-15-33
(48)

23-56-50/.2
— *&fir ——

35-60-50/3

SOIL DESCRIPTION
SOIL NAME.COLOR.MCHSTURE CONTENT,
RELATIVE DENSfTY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Clav with SilL tr. fine gravel, med. brown, —
with gray mottling, slightly moist, firm (CL-ML)

As Above, gray vertical 1/8-1/4" "seams"
of mottling

As SI. with orange oxide staining, v. stiff —

As SI. with thin 1/4" seam of silty sand

Top .2': Siltv Sand, tr. gravel, med. bm., moist,
loose (SM); Mid S: SilL tr. clay, med. bm., _
moist to wet (ML); Mid .2": Siltv Sand as top
.2': iMid .2': Sjlty §and. with fine gravel med.
bm., moist (SM); Bot. .5': Silt as mid .5'
Top .9': Silrv Clav. tr. gravel, dk. own., slightly
moist, soft (CL); Mid 2': Siltv Sand w/gravel; —
Bottom S: Siltv Clav. as top .9'

Siltv Clav w/Fine GraveL dk. bm.-gray, moist.
firm, (CL) or (CL-ML)

AsS7. w/more silt (CL-ML) —

Clav with SilL tr. fine gravel, dk. own., dry
(crumbles) to slightly moisuhard (CL-ML)

As Above, dry (crumbles) —

As Above, slightly moist

End Soil Boring @ 26.3' _

o_ i

^§
CO -J

COMMENTS
DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND
INSTRUMENTATION

Start drilling® 3:15 —
HNu = BG
PP = 2.0
HNu = BG _
PP = 3.0, then splits sample

HNu = BG —
PP = 3.5-4.5

HNu= ~~
PP - 2.0 —

HNu = BG
PP= _
Sample S5 is silt from mid S

HNu = BG ~
PP-OJ
Sample from bottom .5'

HNu = BG
PP=1.0

HNu = BG ~
PP=1.0

HNu = BG
PP»4J

HNu = BG —
PP » 4.5, then sample splits
Water on rods @ 25'
PP^^S
HNu = 3-2 ppm above;
will clr w/OVA —
End drilling @ 4:34 pm _
Begin grouting; finish grouting
@ 5:15 pm —



Gsxwm

PROJECT
ELEVATION

PROJECT NUMBER
W63582.F1

BORING NUMBER
NSLS B-108 SHEET i OF 2

SOIL BORING LOG

NSL/ECC _ LOCATION Zionstille, indiana/Bcros*. area/in wheat field
DRILLING CONTRACTOR ATEC Associates =» 50' S. of gate

DRILLING METHOD AND EQUIPMENT HSA(4-1/4M i.d.) /Mobile Drill B61
WATER LEVEL AND DATE START 3/24/88 RN|SH 3/24/88 LOGGER R- Johns

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

0

5 ——

16 —

15 —

26 —

—

25 —

30

SAMPLE

IN
TE

RV
AL

/
-? ^ j

Xs
10

/7.0
7 5

/
1 0.0

/12.0
12.5

A4.5
15.0

yn.o
175

X8.0

20.0

/i\ *
22.5

*(*
25.0

X26J

27.5

.̂0

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

54

S5

S6

S7

S8

S9

S10

Sll

S12

RE
CO

VE
RY

(FT
)

1-5

1.0

13

1.9

1.4

1.7

1.8

1.4

1.7

1.2

1.9

1.6

STANDARD
PENETRATION

TEST
RESULTS

e--r-r
(H)

2-3-3-2
(6)

3-6-7-8
(13)

5-7-8-9
(15)

4-4-/-11
(ID

3-5-6-8
(ID

5-6-8-9
(14)

5-5-9-11
(14)

11-19-19
(38)

11-36-40
nf>\

50-50/4"
sn/d"

47-41-57
(98)

25-33-60
(93)

SOIL DESCRIPTION
SOIL NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Gay with Silt slightly moist, dk. brown, gray
mottling, stiff, iron staining (CL)

Silty Clav. It. bm., slightly moist, tr. fine
gravel, stiff (CL-ML or CL) —

As Above _

Top 1 .2': As Above, moist, more silt, some sand
(CL-ML) ~
Bottom .7': SilL med. bm., moist, soft (ML) _
Sample S9
Top 0.4': Coarse. Well Graded San.4 with sill

1 It. brown, wet, some small gravel, differing _
1 lithology (SVf)

Rest Silty Clav with sand, gray, moist, soft,
some gravel (CL)
As Above. 1/16" med. -co arse gr. sand seam *»
13 S depth _

AsAfeovP

— . Top S: Silty Gay w/fine graveL dk. bm., moist
! to slightly moist, stiff (CL-ML) i

— Mid 3': Siltv Sand, well graded, few pieces , —
gravel (3/4"), bm., wet, loose (SM)-sample S8
Bottom .1': t-me Sand w/silt. bm., moist, loose
(SO
Clav with SilL tr. fine graveL dk. bm., slightly
moist, hard (CL) —
AS Above

As^Abpve. breaks on horizontal planes w/mod.
effort. Bottom .1' less gravel, silt, dk. bm.,
moist (ML) —

Top 3': Fine Silty Sand, moist, dk. bm., loose —
(SM)
Bottom 13": AsS9. occasional thin 1/16" silty
sand IIMUK*

3
3 C3S3

COMMENTS
DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUIDLOSS,
TESTS AND
INSTRUMENTATION
Start drilling @ 1:25
HNu-BG
PP=1J

HNu - BG ~
PP = 2.0 —

HNu = BG
PP=1.75

PP=1.5
HNu = BG ~~

HNu = BG
t=1400 Water on rods® 11' _

PP=1J —

HNu = BG ~~
t= 1404 _
PP=1.75

t=1410
PP = 2.0
HNu-BG
PP=2.0
HNu = BG
Spoon wet inside —

PP » 4.5 Drilling gets harder
HNu = BG —
PP » 4.5

—

PP»4.5

Drill chattier —
PP»4.5
HNu = BG



""
PROJECT
ELEVATION

PROJECT NUMBER
W63582.FI

BORING NUMBER
NSLS B-108 SHEET ^ OF 2

SOIL BORING LOG

NSL/ECC LOCATION Zionsville. Indiana/Borrow area/in wheat field
DRILLING CONTRACTOR ATEC Associates - 50' S. of gate

DRILLING METHOD AND EQUIPMENT HSA(4-l/4" i.d.) /Mobile Drill B61
WATER LEVEL AND DATE START 3/23/88 RNISH 3/23/88 LOGGER R- Johns

tP

DE
PT

H
 B

EL
C

SU
RF

AC
E 

(F

30

—

—

55 ——

— —

———

^^™

—

SAMPLE

IN
TE

RV
AL

/
A\5

V) S/
/34.0

35.0

TY
PE

 A
ND

NU
M

BE
R

S13

S14

RE
CO

VE
RY

(FT
)

1.5

1.2

STANDARD
PENETRATION

TEST
RESULTS

e-v-e
(N)

35-45-55
(100)

20-37-57
(94)

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY.
USCSGHOUP SYMBOL

AsS9. less gravel

—

Upper .4': AsS9 ~
Lower 1.4': Clayey SilL some sand, med.-fine.
Bnu. moist, med. dense (MLX sample S14

End Soil Boring @ 35'

^^~

—

——

u

Isto ±j

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

PP»4.5
HNu = BG

—

HNu = BG —

Begin settling well 4:00
Finish well® 6:00 ~

Bottom screen: 35.0'
Top screen: 25 .0' —
Top sand pack: 221
Top seal: 21'
BenL/cement grout to top __



PROJECTNUMBER
W63582.F1

BORING NUMBER
NSLS B-109 SHEET i OF

SOIL BORING LOG
NSL/ECCPROJECT_

ELEVATION^ __ _ _ _
DRILLING METHOD AND EQUIPMENT HSA(3 3/8" i.d.) /Mobile Drill B61
WATER LEVEL AND DATE

________ LOCATION Zionsville, Indiana/Bonoy.area/in wheat field on
DRILLING CONTRACTOR ATEC Associates_____ n. fence

START 3/24/88 FINISH 3/24/88 LOGGER R-Johns

Zc
St
^ UJCO o

£1
UJ
Q CO

0

—

5 ——

I
10 —

__ „

15 —

— ~~"

20 —

25 —

1

*cc
UJ

i
/

/2.0
2.5

/

X-S
-5.0

/7.0
7 -5

/
10.0

/12.0
125

/14.5
15,0
/

/17.0
17.5

/19.5
20.0

^
22.5

/

/24.0

25.0

.̂O

SAMPLE

i*< ^
LU Vsi
SI

S2

S3

S4

S5

S6

<57

S8

S9

S10

Sll

>-c
UJ

O

*£
1.6

1.5

1.0

1.8

1.8

1.5

1.5

1.8

13

13

1.8

STANDARD
PENETRATION

TEST
RESULTS

s'-r-r
(N)

2-3^-6
(7)

2-3^-3
(7)

2-3-3-5
(6)

4-5-6-7
(11)

4-7-7-9
(14)

4-6-7-8
(13)

4-6-7-9
(13)

5-7-9-10
(16)

8-23-29
(52)

11-20-31
—— ̂  ——

15-9-9-11
(18)

SOIL DESCRIPTION
SOIL NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSITY ORCONSISTENCY.
SOIL STRUCTURE, MINERALOGY,
USCS GROUP SYMBOL

Gay with Silt, absence of gravel, med. brown.
slightly moist, stiff (CL)

Top .7': As Above —
Bottom .8': Silty Gay, nr. fine gravel, tr.
fine sand, med. bm., slightly moist, firm
(CL-ML)

As S2 (bottom), pieces of gravel —
One piece 1-1/4"

Silty Clay, tr. fine gravel, med. to light bm..
slightly moist to moist, v. stiff (CL or CL-ML)
At 1.4' thin 1/16" seam sandy silt

Top 1.2': As S4. iron oxide stains —
Bottom .6': As S4. med. gray, soft to firm.
possibly more silt

As S4. slightly moist, med.-dark gray, v. stiff

Top .6': Lean Clav . silt, med. brown, slightly
moist, v. stiff (CL)
Bottom .9': Silty Clay AsS9. med. bm., slightly"!
moist, stiff (CL-ML) _
As Above, hard

_ Top 3': Poorly Graded Fine §i]iy Sand. brn.. . —
•i 1 moist (SP-SM1 p=
i Mid S: As S8 - Sample S9A r

Bottom 0 S: Well Graded Coarse Sand with SiR;
Bm.. moist, loose, tr. eravel & clav fSW-SM}
Clav with SilL Dr. fine gravel, med. bm., slightly
moist, hard (CL) —

AsSlO. v. stiff _

End Soil Boring @ 27'

3
H C9
>• O
C/J ±J

COMMENTS
DEPTH Of CASING,
DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND
INSTRUMENTATION

Start drilling @ 10:30
HNu = BG
PP = 2.0, then sample breaks

HNu = BG
PP=1.25

HNu = BG —

HNu = BG
PP = 3.0 —

HNu = BG PP = 3.5 —
PP=1.0
Water on rods® 12.5'

HNu = BG
PP = 3J —
Water on inside of spoon

HNu = BG
PP = 3.5
PP = 2.0

HNu = BG ~
PP>4J —

Water on rods @ 20'
PP»4J
HNu = BG
Sample S9B —

PP » 4 J

HNu = BG _
PP = 2.0-3 J, varies in sample

End drilling® 11:22
Begin grouting
Leave hole 11:45 _



PROJECT NUMBER
W63582.F1

BORING NUMBER
NSLSB-110 SHEET t OF

SOIL BORING LOG

PROJECT NSL/ECC
ELEVATION

. LOCATION Zionsville. Indiana/Borrow area.
. DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT HSAM-1/4" i.d.) /Mobile Drill B53
WATER LEVEL AND DATE START 3/24/88 FINISH 3/24/88 LOGGER M. Evans

If
£ 01CD (j

-1Q. g:
a co

)

5 ——

—

16 —

15 —

26 —

25 —

•

Iz
LU
H-

1.0/
/3.0

3.5

/S 5
A n

/8.0
8 1

/10.5
11 0

/13.0
13.5

/is.5
16D

/
/

/18.0
18.5

/10.5
11 0

snn
23.0

SAMPLE

isl\ti

SI

S2

S3

S4

S5

S6

S7

S8

S9

1ogg
1.0

1.8

1.5

1.5

2.0

2.0

2.0

2.0

1.0

STANDARD
PENETRATION

TEST
RESULTS

a- -«••«•
(N)

3-7-7-11
(14)

4-5-5-6
(10)

2-3-3-3
(6)

2-3-5-8
(8)

8-13-14-13
(27)

5-7-9-11
(16)

10-15-12-13
(27)

15-13-12-14
(25)

12-16-50/0"

SOIL DESCRIPTION
SOIL NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSITY ORCONSISTENCY.
SOIL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Organic Silty Clay, trace sand, brown to black.
moist, stiff, organic (OL)

Poorly Graded Sand with Siltv Clav. fine sand,
dark brown, moist, loose (SP-SC) __

Same, trace fine gravel

Sandv Siltv Clay, light brown to tan, moist, —
firm (CL-ML) __

Top 18": Same, very stiff
Bottom: Sandv Silty Clav. dark gray, damp to
moist, very stiff (CL-ML)

Same —

Too 6": Same
Bottom: Well Graded Sand, med. to coarse, —
brown, wet, med. dense (SW-SM)

Same as Above

Same

End Soil Boring @ 23 .0" _

o

i§co ij

COMMENTS
DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

Start drilling @ 10:20

PP= 1.5-2.0

PP=1.0TSF ~

—

PP = 2.0 —

PP = 4J+ —
Water® about 13 feet

PP = 3.0-3.5 —

__

Auger refusal @ 23.0 feet

——



PROJECTNUMBER
W63582.F1

BORING NUMBER
NSLS B-lll SHEET OF

SOIL BORING LOG

NSL/ECCPROJECT_
ELEVATION______________________________
DRILLJNG METHOD AND EQUIPMENT HSA(4-l/4" i.d.) /Mobile Drill B53
WATER LEVEL AND DATE____________________ START 3/24/88

LOCATION Zionsyille. Indiana/Bofrpw area
. DRILLING CONTRACTOR ATEC Associates

FINISH 3/24/88 LOGGER M. Evans

DE
PT

H 
BE

LO
W

SU
RF

 AC
E 

(F
T)

)

5 ——

—

16 —

—

15-

20 —

25 —

30

SAMPLE

IN
TE

RV
AL

1.0

Xo
3.5

/5.5
6.0

/8.0
85

/foj
11 n

/1 3.0
13.5

/15.5
16.0

/YIS

18.5

X20.0
21.0

/23.0
T?5

/
-?fi.O

/28.0
285

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10/
Sll

S12

/

RE
CO

VE
RY

(FT
)

1.6

1.2

1.8

1.9

1.8

2.0

1.1

03

1.8

2.0

2.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

5-6-11-10
(17)

3-5-6-7
(ID

4-5-6-7
(11)

4-6-7-10
(13)

7-11-14-15
(25)

12-12-11-11
(23)

20-19-19
(38)

19-24-27
(51)

8-9-21-30
(30)

8-6-3-6
(9)

12-16-25-30
(41)

12-14-18-30
T32>

SOIL DESCRIPTION
SOIL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE.MINERALOGY,
USCSGROUP SYMBOL

Siltv Clav. tan, mottled rust, damp to mois,t
very stiff (CL-ML)

Same, stiff, trace fine gravel —

Sandy Siltv Clav. tan, mottled rust, moist, stiff,
fface fine to medium gravel (CL-ML) —

Same —

Same, brown to gray, damp, very stiff —

Same

Same, hard

Same (assumed) _

Top 12": Same

Poorly Graded Sand with SiltvClav. dark gray.
moist, interlayered with Sandv Silcv Clav
(SP-SC) and (CL-ML) _

_. Top 12": S.aj]d, fine. gray, moist, medium dense
1 (SM) ——

Bottom: Siltv Clav. gray, moist, stiff (CL-ML)

Sandy Siltv Clav. grav. damp, dense (CL-ML)

Same (no sample)

o— i

Isco _j

COMMENTS
DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS.
TESTSANO
INSTRUMENTATION

Start @ 14:20

PP = 2 .5-3.0 TSF

PP=1.5 —

PP-1.5

PP=1.5 —

PP = 4.5+ —

Bag sample #1 0-15 feet

PP = 4.5+

Water® about 16 feet

First attempt - no recovery _
Second attempt - 0.3 ft
May not be true sample

PP = 2.0

—

ms / ... .
End Soil Boring @ 30.5'



PT/̂ BCTl

PROJECT
ELEVATION
DRILLING ME
WATER LEVEI

PROJECTNUMBER
W63582.F1

BORING NUMBER

NSLSB-115 SHEET 1 OF 2

SOIL BORING LOG

NSL/ECC -. LOCATION Zionsville, Indiana/Borrow area /near existing
DRILLING CONTRACTOR ATEC Associates

THOD AND EQUIPMENT HSAG-3/8" i.d.) /Mobile Drill B53
.AND DATE START 3/28/88 FINISH 3/28/88

Well NSL 105

LOGGER R.Johns

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

0

5 ——

10 —

•*-
—

20—

25 —

—

SAMPLE

IN
TE

RV
AL

1.0

/3.0
1 S

Xs
fk rt

/8.0
8.5

/
/10.5

11 0

/13-0
13.5

^/
16.0

Xs.o
18.5

/IO.S
71 0

jye^

23.5
^z£s

9SO

>^^97 0

28.5
^f-f

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

RE
CO

VE
RY

(FT
)

1.1

1.4

1.6

1.8

1.9

0.7

1.9 3

1.6 2

1.2

1.0

2.0

0.9

STANDARD
PENETRATION

TEST
RESULTS

(N)

1-2-3-4
(5)

4-5-11-21
(16)

17-15-11-15
(26)

7-11-13-15
(24)

9-15-16-24
(31)

32-38-50-35
(88)

1-50-53-50/5'

Z-28-50-50/5'

47-50/5"

47-50/5"

43-50/5"

50-50/3"

SOIL DESCRIPTION
SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY ORCONSISTENCY,
SOIL STRUCTURE, MINERALOGY.
USCSGROUP SYMBOL

Top .6': Clay with Silt & Tr. Sand, bm..
iron stains, moist, soft (CL)
Bottom .5': As Above, no sand, dk. gray, —
moist, soft (CL)
Siltv Clav. tr. fine gravel, med. bm., moist,
soft to hard, occasional lenses 1/16" of med.
sand (CL-ML); few pieces 1/4" gravel

Top T' Poorly Graded Clavev Sand- tr silL
med_ bm., moist, loose (SP-SC)
Bottom .9': Pay with $jlL tr. fine Gravel
gray-brown, slightly moist, hard, (CL), tr. fine
sand —
As Above, some med. to fine gravel

As Above, nr. gravel —

Clav with SilL tr. fine sand, tr. fine gravel, medr—
bm., slightly moist, hard (CL)

Top 1.6': As Above, slightly moist to dry,
w/5 lenses of l/6"-l/8" silt and fine sand, —
crumbles in horiz. planes w/mod. pressure
Bottom 03'- Well praded §jlty Sand, bm
moist, medium (SW-SM) _
AsS6. slightly moist, bm.

Top 0.2': Well QRded Clayey Sand- bm_ wet
loose (SW-SC) _
Bottom: As S6

Top J: AsS6 —
Bottom: As S6. more silt (CL-ML)

Top 1.0': Well Graded Siltv Clavev Sand.
bm., wet, loose (SW-SM) - SI 1A
Bottom 1.0': As 56. with marly (1/2 sample), _
lenses of fine sand A silt - S11B
AsS6. w/2 lenses (1/4") of fine silty sand —

o

lo
OO —1

COMMENTS
DEPTH OF CASING.
DRILLING RATE.
DRILL ING FLUIDLOSS,
TESTSAND
INSTRUMENTATION

Start drilling® 1:30

HNu = BG

HNu = BG —
PP = . 75-4.5

HNu = BG
PP»4J

HNu = BG
PP » 4 5

HNu = BG —
PP»4.5

Hit a cobble, blow counts high —
(t = 2:00pm)

PP > 4 .5 - sample cracks
HNu=BG —
Water on rods @ 18'

Spoon wet
HNu = BG ——
PP»4J t = 2:19
Spoon wet t = 2:30

Top of spoon full of wet silt & —
gravel (slough)

2:44 High RDGS @ Site
Slough in hole (1.0')
B-l 16, shut down to monitor _
2:50 - restart drilling
HNu = BG —
PP»4J



M,',inm

PROJECT
ELEVATION

PROJECT NUMBER
W63582.FQ

BORING NUMBER
NSLSB-H5 SHE'ET 2 OF 2

SOIL BORING LOG

NSL/ECC . " . - . • LOCATION Zionsville, Indiana/Btjrrow area/near existine
DRILLING CONTRACTOR ATEC Associates WeU NSL 105

DRILLING METHOD AND EQUIPMENT HSA(3-3/8" i.d.) /Mobile Drill B53
WATER LEVEL AND DATE START 3/28/88 F|N|SH 3/28/88 LOGGER R- Johns

5Bp

CD £>

F*a. oc
o c/i

30

—

—

35 ——

—

40 —

—

45 —

SAMPLE

<
tr
UJ

2

31.0
_/^yi.Q

33.5
/

/35J
^fi 0

/
/

/38.0
18 5
/

/
/40.5

41 0

/

/4^0

Qis
£ z

S13

S14

S15

S16

S17

UJ

Oo p
« £

13

1.9

2.0

1.9 1

13

STANDARD
PENETRATION

TEST
RESULTS

v-v-v
(N)

22-50/5"
sn/sM

1-13-30-39
(43)

8-25-28-45
(53)

1-27-50/50/3"
(77)

J2-29-33-35
(62)

SOIL DESCRIPTION
SOIL NAME, COLOR, MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE, MINERALOGY.
USCSGROUP SYMBOL

Top 0.4': Fine Clavey Sand, poorly graded.
bm., wet, loose (SC)
Bottom: As S6. occasional seams 1/16"- 1/4"
of fine silty sand —

Top 3': Oayev Fine Sand, poorly graded sand.
bm., wet, loose (SC) ——
Bottom: As S6. less gravel, green-brown

AsS6. occasional thin 1/16" lenses of fine sand__

Top 0.6': Silty Sand, poorly graded, bm..
moist, med. dense (SP-SM) __
Bottom: As, S_$. occasional thin lenses of fine
sand —
As S6. w/1" lens of silty fine sand (moist)

End Soil Boring @ 43.0'
—

—

a
^3s
00 _l

COMMENTS
DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUID LOSS.
TESTSAND
INSTRUMENTATION

Sample from lop 0.4'
Spoon wet
PP»4.5

———

HNu = BG ~~
PP = 4.5 t = 3:28 ——

HNu = BG
PP»4.5

Sample from top 0.6

PP»4.5
Drilling hard & slow —
OVA = 2ppm c = 4:30

End drilling @ 4:50
Begin grouting —
Finish grouting @ 6:00

——



"•
PROJECT
ELEVATION

PROJECT NUMBER
W63582.FQ

BORING NUMBER
NSLSB-116 SHEET i OF 2

SOIL BORING LOG

NSL/ECC LOCATION Ziohsville, Indiana/Borrow area.
DRILLING CONTRACTOR ATEC Associates '"•'

DRILLING METHOD AND EQUIPMENT HSA(3-3/8" i.d.) /Mobile Drill B61
WATER LEVEL AND DATE START 3/28/88 FINISH 3/28/88 LOGGER L. Palmer

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

0

5 ——

16 —

—

15 —

20—

Zj

SAMPLE

IN
TE

RV
AL

A.Q
2.5

/
4.5

//J.Q
75

/
/12.0

12.3

/U.O

15.0

X6.5

17J

/V).Q

->nn

2̂13

/^4n
25.0

A(>s
27.5

/29.Q

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

RE
CO

VE
RY

(FT
)

0.8

1.6

1.6

1.1

1.7

0.7

1.5

1.2

1.5

1.2

1.1

1J

STANDARD
PENETRATION

TEST
RESULTS

r-«--r
(N)

2-2-2-2
(4)

3-3-3-3
(6)

4-6-6-6
(12)

4-6-8-9
(14)

6-8-12-15
(20)

8-12-15
(27)

10-15-35
(50)

26-32-29
(61)

16-25-34
(59)

30-30-39
(69)

16-16-20
(36)

16-19-21
(40)

SOIL DESCRIPTION
SOIL NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOIL STRUCTUHE.MINERALOGY,
USCS GROUP SYMBOL

Hi]], fine sand, brown, loose, wood, debris, —
plastic, topsoil, clay

Top 8": Fill sandy clay, brown (CL) —
Bottom 9": Topsoil, black, firm (OL) _

Siltv Sand, gray, fine to medium, 30% silt,
wet. loose (SM)
Top - brownish grav: bottom - grav

Siltv Clav. gray, 10% coarse sand, moist,
very stiff (CL-ML) ~

Same as Above, with 1/4" clayey sand seams
(SC) @ 12", moist, very stiff (CL-ML) —

Top 3": Sand, gray, wet (SP) —
Bottom 5": Siltv Clav. gray, 10% sand, moist.
very stiff (CL-ML)

Sltv Clav. gray, moist, very stiff to hard,
1-1/2" diam. gravel at bottom (CL-ML) —

Top 6": Sarne as, Above (CL-ML)
Middle 4": Sand, gray, fine to med, moist.
dense (SP) —
Bottom 4": Silty Clav. gray, moist, hard (CL-ML)
Siltv Clav. gray, hard, with 10% coarse sand
and gravel 1/4" to 1" (CL-ML) —

Top 9": Same as Above, v. hard (CL-ML) —
Bottom 5": Siltv Sand, gray, fine-grained, dry
to moist, dense (SM)

Siltv Qav. gray, 10% sand sizes, 1" diam. gravel
at top, moist, hard (CL-ML) —

Same V Above, hard (CL-ML)

o
s5 o>- ooo ±!

COMMENTS
DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION
Start drilling @ l:10pm
HNu = Background (BG) _

TopPP = 3.0 HNu = BG —
BotPP = 0.5 _
Driller reports water on rods at 3.5'

HNu = BG

1" diameter gravel at bottom

PP = 4.5+ HNu = BG
Glacial till ~~

PP = 4.5-t-
HNu = BG —

HNu = BG _
PP = 4.5+, 3.5

HNu = BG
PP-4.5+ _

PP = 4J+ HNu = BG
PP = 4.5+

HNu = BG
PP = 4.5+ —

Cobble or boulder encountered
at 22' HNu = BG
Duplicate sample from top
PP = 4 .5+
Water on rods @ 24 S
HNu = BG PP = 4.5-1- —
Glacial till
Sand cave @ top of sample is wet
PP = 4.5+
OVA = 8 ppm in clay
OVA > 100 ppm in sand cave —
Shut down drilling @ 2:46 pm



f*.*?,r/BCT

PROJECT
ELEVATION

PROJECT NUMBER

W63582.FQ
BORING NUMBER

NSLSB-116 SHEET 2 OF 2

SOIL BORING LOG

NSL/ECC LOCATION Zionsville, Indiana/BWrow area
DRILLING CONTRACTOR ATEC Associates

DRILUNG METHOD AND EQUIPMENT HSAO-3/8" i.d.) /Mobile Drill B61
WATER LEVEL AND DATE START 3/28/88 FINISH 3/28/88 LOGGER L. Palmer

s£
£ UJCD (j

E*
UJ 3
Q t/3

30
—

—

—

40 —

—

—

—

SAMPLE

1
H-

30.0/

X31J

32,5

XM.O

35.0

^
37.5 /

/39.0
40.0

/
Xl.5

il
ti
S13

C1X

S15

S16

S17

£
S
gg
1.5

1.4

1-5

1-5

1.5

STANDARD
PENETRATION

TEST
RESULTS

(H)

15-16-20
(36)

11-11-16
(27)

9-11-16
(27)

16-20-30
(50)

11-13-16
(29)

SOIL DESCRIPTION
SOIL NAME, COLOR, MOISTURE CONTENT,
RELATIVE DENSfTY OR CONSISTENCY,
SOIL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

Same as Above (CL-ML)
1 " coarse sand seam at bottom, moist (SP) —

Same as Above —
Very stiff to hard (CL-ML)

Same as Above, very stiff
—

—
Top 9": Sanie as Above, moist, hard (CL-ML)
Bottom 8": Sani gray, fine-grained, dry to
moist, dense (SP

Siltv Clav. gray, moist, hard (CL-ML)
—

End Soil Boring® 41. 5' —

—

3a
2 cs>- ooo _j

COMMENTS
DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

Restart drilling 3:00 pm
OVA = 20-30 in clay and sand —
PP = 4.5+

OVA - 20-30 HNu - BG
PP = 4.5

PP = 4 J Duplicate sample
OVA = 30-40 —

= 80-120

OVA = 40-60 in clay
OVA = 20-30 in sand
PP = 3.0, 4.5 —

PP = 4.5+
OVA = 60-70 _

Hole grouted with cement- —
bentonite grout



PROJECTNUMBER
W63582.FQ

BORING NUMBER
NSLSB-117 SHEET i OF 2

SOIL BORING LOG

PROJECT NSL/ECC
ELEVATION

LOCATION ZionsviUe. Indiana

DRILLING METHOD AND EQUIPMENT 3'3^" HSA/Mobile drill B53
WATER LEVEL AND DATE____________________ START 4/5/88

DRILLING CONTRACTOR AT/EC Associates

FINISH 4/7/88 . LOGGER B.Rmwnfu.lH

3 cr
3t
UJ uj
CO Q

tia. e
o to
1

5 ——

___

_

16 —

—

15 —

-_„.-

26 —

:
25 —

—

*
£
UJ

i
0.5

/
•?o

/

Xo
5.5

ŝn
/

/10.0
10.5/
13.0

/i5.o
IS 5

/T7.5
18.0y

/20.0
10.5

/^2J
11.0

/25.0
15 J

_ . _
ISO

/
Xo.o

SAMPLE

i*< !±l

ll
SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

>
X

1oo cs£

u

1.7

1.8

1.8

1.25

0.1

2.0

2.0

i.o :

13

1.2

1.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
IN)

5-7-9-12

6-5-6-9

None taken

7-8-10-10

11-18-26-33

13-17-24-36

9-13-20-28

22-29-28-34

1-25^7-50/4'

23-49-50/4"

23-46-50/3"

28-46-50/5"

SOIL DESCRIPTION
SON. NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSITY OH CONSISTENCY.
SOIL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

5" Fine Sand, uniform, brown (SP) —
11" Coarse Sand w/gravel, orange-gray (SP) _

Same as Above, very wet fSP^
Silt, gray, wet, low plasdcity, very wet (ML)
Clay, gray, low plasticity, - 20% silt (CD

Sand, well graded, wet, all colors (SW)
cr. rock frag. > 2% silt

18": Same as Above —
4": Clav. gray, low plasticity, - 10% small gravel
(CL)

Same as Above (CD

Tip plugged with Same a$ Above —

Same as Above

Sam? as Abov$

Clavev Silt, gray, v. stiff, low plasticity,
moist, - 10% small gravel (ML) —

Top 6": Same as Above
Sand, gray, - 10% silt, dense, wet, well graded
(SW) ——

4": Same as S. 9 (ML}
5":Sjnst(S10)(SW)
2": Same as S9 (ML) —
3":Sjnd(S10)(SW)

Sam? as S9 (ML) —

^
S~"
58V) _l

COMMENTS
DEPTH OF CASING.
DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND
INSTRUMENTATION

HNu = BG —

HNu = BG

HNu = BG

HNu = BG —

HNu = BG

HNu-BG

HNu = BG ~

HNu = BG

HNu = BG ~
TiU _

HNu = BG

HNu = BG

—

Top 2" of S12 was filled with _
washed sand-assumed to be back flo



PROJECT NUMBER
W63582.FQ

BORING NUMBER
NSLSB-117 SHEET OF 2

SOIL BORING LOG

PROJECT_
ELEVATION.

NSL/ECC . LOCATION Zionsville. Indiana / v
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT HSA(3 3/8" Ld.) /Mobile Drill on ATV B53
WATER LEVEL AND DATE________________START FINISH LOGGER B- Brownfield

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(FT
)

—

Jj

40 —

45 —

SAMPLE

IN
TE

RV
AL

30.5

/32J
•nn

/35.0
35.5

/yi.s
38.0

/40.0
40.5

/42.S
43.0

Xs.g

TY
PE

 A
ND

NU
M

BE
R

S13

S14

S15

S16

S17

SIS

RE
CO

VE
RY

(FT
)

2.0

1.5

l.O

2.0 I

2.0 2

U

STANDARD
PENETRATION

TEST
RESULTS

f-r-tr
(N)

26-30-38-42

13-22-30-34

31-34-50/5"

5-17-47-50/5'

4-32-84-3 1/1 '

17-27-50/5"

SOIL DESCRIPTION
SOIL NAME, COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Top of spoon packed w /sand-back wash (ML)
Bottom 14": Same as. §9

Same as S9

Same as $.9. . dry. with thin diagonal fine sand —
seam _

6": As Above
18": Sani fine, gray. v. wet, > 5% silt (SP) —

Sand. Same as Above, w/small pieces of root —
and wood

10": Same as Above
8": Same as S9. moist (ML) —

End Soil Boring @ 45.0" —

o

s
i§
CO ±!

COMMENTS
DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS.
TESTSAND
INSTRUMENTATION

HNu = BG ~
Drillers cleaned out augers

HNu = BG
Noted top of spoon was filled

Tip -0.1 Above BG —

HNu = BG
Tip -0.1 above BG —

HNu = BG —
During drilling of sample S 1 6
black film came up w/cuttings

Had 4' of flowing sand in augers

Well was set with screen —
interval from 42' to 44'
Sand pack from 41' to 44' —
Bentonite from 39' to 41' _
Grout from 0' to 39'



PROJECT NUMBER
W63582.FQ

BORING NUMBER
NSLSB-124 SHEET OF

SOIL BORING LOG

PROJECT_
ELEVATION

NSL/ECC LOCATION Zionsville. Indiana _,
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT HSAO-3/8" i.d.) /Mobile Drill B53
WATER LEVEL AND DATE___________________ START 4/16/88 FINISH 4A6/88 LOGGER C. Cruciani

5 (=•
3 t
£ UJCD (j

iiasO CO

0

5 ——

16 —

is —

26 —

25 —

|QC
UJ

/
2.5

/45
5.0

/6J

7.5
/

sri

10.0
-tfln

12.5
/

/13\8

15.0

srtCn

115/
/&&

20.0
^HffT

22J
3£5^

SAMPLE

Ssgi
SI

S2

S3

S4

<5S

S6

S7

S8

S9

S10

>•

o
O c
S&

1.0

13

13

1.5

01

1.0

0

1.8

1.0

n 8

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

2-4-4-5
(8)

2-11-30-38
(41)

30-49-50/4"
(>99)

17-41-50/3"
(iQl)

^0/5"

36^9-50/4"

57-50/2"

26-51-50/3"

53-50/2"

43-50/3"

SOIL DESCRIPTION
SOIL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSrTYORCONSISTENCY,
SOIL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

8" Siltv Clav. tr. sand, die. brown, moist, soft
4": Siltv. F-M Sand. It. brown, moist, med.
dense (SW)

Siltv Clav. tr. graveL gray, dry, v. hard (CL-Mfc)-

As Above. 5 cracks over interval (CL-ML)

—
0.5': As Above fCL-ML) _
0.5': Poorly Graded m. Sand, gray, wet loose
to med. dense (SP); 0.5': Hard Siltv Clav. with —
1/2" sand seams (CLlML)
8" of sand from above
3" hard $il(y Qay in tip of spoon (CL-ML}

Poorly Graded Gravel with Silt and F-C Sand,
gray, moist to wet, loose gravel is angular
(SP-SM) _

OJ': F-M Sand, gray, wet, dense (SP)
0 .5': Siltv Clav. gray, dry, hard (CL-ML)

1* F-C Well Graded Sand, moist to wet grav.
dense; took physical of sand
0.8': Siltv Clav. gray, dry, v. hard (CL-ML) —

As Above, tr. gravel

As Above

End Soil Boring @ 23.2' —

0_j

s§
COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTSANO
INSTRUMENTATION

13:11 Begin augcring into soil
Topsoil —
t= 13:30 HNu = BG

1=13:34 TILL —
HNu = BG Took physical dupe
PP = >4J ~~

t= 13:40
HNu = BG Water inside rock —
at spoon tip

t = 13:46
HNu = BG in sand

t = 13:54 Only drove spoon 3"
HNu = BG

t = 14:00
HNu = BG

—

t = 14:29 Having a lot of blow-in
HNu = BG Are cleaning out auger—
& putting head of water down.
Cleaned out a 2nd time, all sand
t= 14:40
HNu = BG
t = 15:00 took break to fix throttle —

t = 13:18 Spoon is wet
HNu = BG _

t- 15:35

Tried to auger through this intervatT
refusal of augers on a boulder. __
Told drillers to offset, auger
down to 13', take spoon, set —
well at 15'.



[•MUJI/i PROJECT NUMBER
W63582.FQ

BORING NUMBER

NSLSB-123 ' SHEET OF 2

SOIL BORING LOG

PROJECT_
ELEVATION

NSL/ECC . LOCATION Zionsville. Indiana. ,
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT HSA. ATV Mounted Mobile Drill B61
WATER LEVEL AND DATE___________________ START 3/31/88 FINISH 4/04/88 LOGGER C, Cruciani. R. Johns

Ŝit
£ UJm fj

f E 2
fc§a co

)

———

5——

—

—

16 —

—

—

13 —

—

—

26 —

—

—

i-j

—

~— ̂

_i<
1
LUi
/

/2.0
25

Xs
sn

x/
7.5

^
10.0

^
12.5

X4\o
15.0

/\(>.5

17.5

/f9.0

/2L5

22.5

^ZfZ

25.0

/^6.4

27.5

^<x2o-'

SAMPLE

i*< S
UJ <a. «

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

ii?

>cc1oo ps£
0.9

0.9

1.3

1.5

1J

1.2

U

1.3

1.6

1.4

1.0

n 8

STANDARD
PENETRATION

TEST
RESULTS

S--F-8*
(N)

1-2-4-10
(6)

13-16-19-25
(35)

21-26-30
(56)

24-20-28
(48)

21-24-19
(43)

12-19-21
(40)

14-19-28
(47)

20-24-50/4"

20-20-34
(54)

32^6-50/4"

35-55-50/4"

60-50/0.2'

SOIL DESCRIPTION
SOIL NAME, COLOR, MOISTURE CONTENT,
RELATIVEDENSITYOR CONSISTENCY ,
SOIL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

Sandy Silty Clay. It. bm., moist, soft, organics
@ surface (CL-ML)

Siltv Clav. or. coarse sand, gray, slightly moist; —
v. stiff (CL-ML) ' _

Siltv Clay, tr, F-C Sand, cr. gravel. It brown
to gray, moist v. stiff (CL-ML)

—

Top 8": As Above —
Lower 10": Hard (CL-ML)

6": F-C Well Graded $ flfy Sand- fine to coarse.
It. brown, wet, med. dense (SW) —
6": Like S3: 6" Poorlv Graded fine Sand. It.
brown, wet med. dense (SP)
As S3. , except soft to firm (CL-ML) —

As S3. firm to hard (CL-ML)

—
As_5i stiff (CL-ML) _

As S3. stiff to v. hard, dry to moist (CL-ML)

As S3. v. hard, dry (CL-ML) —

Sand. It. brown, wet, med. dense, 1/2" seam

As S3. v. stiff (CL-ML), one broken pebble
» 20mm. dolomite —

Siltv. Fine Sandv Clav. tr. gravel. It brown to
gray, dry, hard to v. hard

o

2 ID>• oco j

COMMENTS
DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUIOLOSS.
TESTSAND
INSTRUMENTATION

Start drilling® 2:50
PP = OJ

PP = 4.0 —
Rain is affecting HNu instruments
We smelled an odor & decided to
shut down till instruments work ——
HNu = BG
Start® 8:32 4/4/88 ~

—

t = 8:40 —
HNu = BO Spoon wet

t = 8:47 Spoon wet
HNu = BG —

t = 08:55 _
HNu = BG

t = 08:58
HNu = BG —

—
t = 9:10 _
HNu = BG

On top of rock at approx. 19' 09: 15
Told drillers to move over _
HNu-BG t-09:25

t = 09:36 —
HNu = BG

t = 09:49
HNu=BG —

—

t- 09:59
HNu = BG

~~



—
PROJECT
ELEVATION

PROJECT NUMBER
W63582.FQ

BORING NUMBER
NSLSB-123 SHEET 2 OF 2

SOIL BORING LOG

NS1VECC LOCATION Zionsville, Indiana -
DRILLING CONTRACTOR ATEC Associates

DRILUNG METHOD AND EQUIPMENT HSA Mobile Drill B61
WATER LEVEL AND DATE START 3/31/88 F|N|SH 4/04/88 LOGGER C. Cruciani. R. JoJ

5P

££
£2£ ocUJ 3
Q 00

30

—

—

35 ——

—

40 —

J

I
UJu.s

^
32.5

^T

35.0z
37.5

/

/<9f)

SAMPLE

z <=< s
H3
S13

S14

S15

O 1 fi

S
gg
0.9

0.8

1.1

STANDARD
PENETRATION

TEST
RESULTS

(N)

31-50/0.4'

41-50/03'

13-25-50
(75)

19-31-46
(77)

SOIL DESCRIPTION
SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Top 1-2": Well Graded F-C Siltv Sand
It. brown, moist to wet, med. dense (SW)
Rest as S12.v. hard (CL-ML) _

Siltv Clav. tr. sand tr. gravel. It brown to —
gray, dry, hard to v. hard (CL-ML)

As Above

—

El Boring @ 39.0'

——

1is
COMMENTS

DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND
INSTRUMENTATION

t = 10:22 Blow in at = 30'
HNu = BG Probable sand seam —

—

t = 10:42 —
HNu = BG

t = 11:03 Have to clean out interval
HNu = BG to 35' with split spooir—
Use another sampler for S 15.

t - 1 1 :22 A lot of stuff in augers.
HNu = BG 10' heave? Doubt it.

' Ray puts sampler down again and
gets it through stuff in auger.
No well



PROJECTNUMBER
W63582.FQ

BORING NUMBER
NSLS B-122 SHEET i OF 2

SOIL BORING LOG

PROJECT NSL/ECC LOCATION Zionsville, Indiana. i'
_ ELEVATION DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT HSAC3-3/8" i.d.) /Mobile Drill B53
WATER LEVEL AND DATE________________ START 4/11/88 FINISH 4/12/88 LOGGER M. Nielsen

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(FT
)

0

5 ——

16 —

15 —

—

29 —

—

25-

—

SAMPLE

IN
TE

RV
AL

1.0

/
3.5

/5-5
6.0

A.Q
8.5

/10.5
11.0

/3.0
13.5

/15.5
I f i f )

/is.o
18.5

/20.5
21.0

/23.0
23 _5

/
25.5
26.0/

/2S.5

29.3

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

RE
CO

VE
RY

(FT
)

1.0

1.1

1.2

1.7

0.8

1.0

1.73

2.0

1.9

0.8

0.9

0.7

STANDARD
PENETRATION

TEST
RESULTS

«••«••«•
(H)

2-3-2-3
(5)

13-15-2-3
(17

5-6-5-3
(11)

13-19-15-27
(34)

19-50/5"
(>69)

30-50/3"
080)

5^7^3-50/5'
(90)

26-33-50
(83)

26-31-50/5"
(>81)

32-50/3"
(>82)

45-50/5"

49-50/4"

SOIL DESCRIPTION
SOIL NAME, COLOR, MOISTURE CONTENT,
RELATIVE DENSfTY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Upper 6": Siltv Sand, brown, moist, loose,
(2-15% P200 (SM)) _
Lower 6": Sand with some silt, moist, med.
to fine, 5-12% P200 (SP-SM) —
Upper 6" Same, gravel to 1-1/2"
Lower 7": Silt, gray, wet, v. stiff, low
plasticity (ML) __

SilL gray, stiff, low plasticity, sand seam
at end of spoon and 6" from end ±1/2" seam

SilL gray, hard, low plasticity, trace of gravel. —
coarse sand seam 6" from bottom of spoon (ML)

Same as Above, v. hard (ML)

Same, v. hard, sand seam 2" from bottom, —
± 1/4" thick

Upper 3": Sandv SilL gray, v. hard, sand &
gravel 10-20%, low plasticity (ML) —
Lower 18": SilL gray, v. hard, low plasticity.
+• 18" sand seams 4" & 6" from bottom

SilL gray, v. hard, some gravel in upper 6" (ML)

SilL same as above (ML) —

Sandv SilL gray, v. hard, upper 6" had 20-30%
sand & gravel, lower portion had 2 thin sand ——
seams

Sandy Sj]t tr. clay. gray. v. hard, small sandy
seams < 1mm, dry (ML)

Silty v. fine grained Sand, or sandy silt, gray,
dry to moist, v. hard, or dense; small cracks/
citnHv «*5iTn« f SM-MT ^

O
_ i

2 o>- oCO -J

COMMENTS
DEPTH OF CASING.
DRILLING RATE,
DRILLING FLUID LOSS,
TESTSAND
INSTRUMENTATION

HNu = BG ~
PP - Pocket Penetrometer _

HNu = BG Spoon wet
PP = 4.5 TSF __

HNu = BG
PP = 4JTSF

HNu = BG —
PP = 4JTSF __

HNu = BG
PP = 4.5TSF

HNu = BG —
PP- 4.5 TSF

HNu=BG
PP = 4.5TSF —

HNu = BG
PP = 4.5TSF ——

HNu = BG —
PP = 4.5TSF

HNu = BG ~
PP = 4.5 TSF ——

Hammer needs welding; ATEC left~
at 4:30 pm; 0800 start 4/12/88 _
HNu = BG PP>4.5

HNu reads * 15 ppm
from sample registering moisture?



I'MJun PROJECT NUMBER

W63582.FQ
BORING NUMBER

NSLSB-122 SHEET 2 OP 2

SOIL BORING LOG

PROJECT NSL/ECC LOCATION Zionsville, Indiana - . _ , .
ELEVATION DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT HSAO-3/8" i.d.) /Mobile Drill B53
WATER LEVEL AND DATE START 4/11/88 FINISH 4/12/88 LOGGER M. Nielsen

DE
PT

H 
BE

Ll
SU

RF
AC

E 
(f

30

—

35 ——

—

—

40 —

—

SAMPLE

IN
TE

RV
AL

31.0

Z
33.5

/

/35.0

36.0
~/

^5

38.5
/

//AU.Q

TY
PE

 A
ND

NU
M

BE
R

S13

S14

S15

S16

RE
CO

VE
RY

(FT
)

0.9

13

1.0

13

STANDARD
PENETRATION

TEST
RESULTS

8--r-r
(N)

17-31-42

15-32-50/4"

29-50/4"

73-50/2"

SOIL DESCRIPTION
SOIL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Silty Clav. tr. sand, tr. gravel, greenish gray.
green mineralization or discoloration, dry, —
v. hard, some orange/It, brown color (CL-ML)

As Abov?

——

Clayey Silt with Sand, tr. graveL gray.
dry, v. hard (CL-ML) —
PP = >4.5

Silt, gray, dry to moist, firm, hard to try _
pocket penetrometer

End Soil Boring @ 40.0*

—

>- o
C/J _l

COMMENTS
DEPTH OF CASING.
DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

PP = >4.5
HNu = <= 10 ppm —
t = 0844

HNu = 75 ppm —
t = 0856
PP ~> 4 .5

t-0905
HNu = 20 ppm —

t = 0922
HNu= 1.0 ppm

Will set piezometer at 15'
See log book



""
PROJECTNUMBER BORING NUMBER

W63582.FQ NSLS B-120 SHEET 1 OF 2

SOIL BORING LOG

PROJECT NSL/ECC LOCATION Zionsville, Indiana&orrow area/
— ELEVATION

DRILLING METHOD AND EQUIPMENT HSA (3-3/8" i.d.VMobile Drill B53
WATER LEVEL AND DATE____________________ START 4/17/88

DRILLING CONTRACTOR ATEC Associates

FINISH 4/18/88 LOGGER R-Brownfield

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

0

5 ——

16 —

15 —

26—

25—

SAMPLE

IN
TE

RV
AL

0.5

/
3.0

/5.0
55

/
« n

Xo.o
10.5

/12J
no

/is.o
15.5

/17J
18.0

Xo.o
20.5

X22.5
23.0

/25.0
255

/YI.5
28.0

/30.0

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

RE
CO

VE
RY

(FT
)

1.2

1.7

1.0

1.0

1.5

1.0

1.0

0.7

1.2

1.7 2

0.8

0.8

STANDARD
PENETRATION

TEST
RESULTS

F-F-F
(N)

4-5-6-8
(ID

3-5-5-9
(10)

1-2^-3
(6)

2-6-23-36
(29)

28-35-50
(85)

42-50/5"
(50+)

30-50/5"
(50+)

50/4"

50/5"

3-34-56-58/31

(90)

49-50/3"

38-50/5"

SOIL DESCRIPTION
SOIL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSrTY OR CONSISTENCY,
SOIL STRUCTURE . MINERALOGY.
USCSGROUP SYMBOL

SilL brown, occasional 1/2" gravel, soft,
moist, low plasticity (ML) _

SilL gray, soft, moist, low plasticity, occasional
stick, fine sand seams every 4" (black at bottom)
(ML) ——

Same as Above, very soft, no sticks, occasional
1/2" rock, low plasticity, - 10% sand (ML) —

SilL hard, gray, v. wet - 10% coarse sand, _
occasional fine sand seam (wet only on outside)
(ML) ——

Samf as Above, v hard, dry
—

Siltv Sand, coarse, gray, well graded, v. hard & —
dry(SM)

Same as S4

Same as S4. moist inside, 1" fine sand seam
2" from the bottom of the sample

Mud with sand seam from 21-21.5', coarse,
clean, poorly graded _

Same as S4

Same as S4

o

2 (3>- oco _i

COMMENTS
DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND
INSTRUMENTATION

HNu = BG ~

HNu = BG _

HNu = BG ~

HNu = BG
Till

HNu = BG ~~

HNu-BG
Quit for the day

HNu = BG ~

HNu = BG

Note: dp may have been
clogged by a rock that fell out _
when they pulled the spoons

HNu=BG

HNu = BG

HNu = BG



PROJECT NUMBER
W63582.FQ

BORING NUMBER
NSLS B-120 SHEET OF 2

SOIL BORING LOG

PROJECT NSL/ECC
ELEVATION_____________________________..._...
DRILLING METHOD AND EQUIPMENT HSA (3-3/8" i.d.)/Mobile Drill B53
WATER LEVEL AND DATE___________________START 4/17/88

_______ LOCATION Zionsville, Indiana/Tfench area/ « 50' from fence nea;
DRILLING CONTRACTOR ATEC Associates old stream bed "

_ FINISH 4/18/88 LOGGER R- Brownfield

5 p
3fe
£ UJCO £_>

<±ct
0. =UJ 3
Q CO

30
~~

35 —

_ _

40i —

i

^
Z
LU
^—

30J

/32J
33.0

/?5.Q
35J

3̂8.0
/

/40.0

SAMPLE

i«< £CD

II
S13

S14

S15

C 1 £

V
K
UJ

Ou ps£

0.7

1.0

1.3

1.0

STANDARD
PENETRATION

TEST
RESULTS

6--8--T
(H)

100/6"

49-50/5"

29-39^14
(83)

•7 a QO

SOIL DESCRIPTION

SOIL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSfTY OR CONSISTENCY,
SOIL STRUCTURE, MINERALOGY.
USCS GROUP SYMBOL

Clav. no sand seams (CL)

Siltv Clav. 2 fine sand seams in sample —
(CL-ML)

4": Same as Above
12": Sand, coane to fine, well graded, clean —
/cw\

Same as 54

End Soil Boring @ 40.01 —

o

1°

COMMENTS

DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

Took physical dup. (plasticity)
HNu = BG —

Took physical dup. (gradation) —
HNu = BG

HNu = BG _

09:30 told to grout up hole
4/18/88

——



PROJECT NUMBER
W63S82.FQ

BORING NUMBER
NSLSB-121 SHEET l OF 2

SOIL BORING LOG

PROJECT NSL/ECC _____
ELEVATION_____ '_________
DniLUNG METHOD AND EQUIPMENT (3-3/8"
WATER LEVEL AND DATE___________

LOCATION Zionsville. Indiana....
DRILLING CONTRACTOR ATEC Associates

i.d.. 8" OP HS A. ATV Mounted Mobile Drill B53
START 4/15/88 FINISH 4/15/88 LOGGER C. Crucian!

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(FT
)

)

—

5 ——

—

10 —

—

15-

—

29 —

25 —

—

SAMPLE

IN
TE

RV
AL

/2.0

/4\0

/ f iO

/8.0

/mo
11 0

/13.0
13.5

/<A3

I r tO

/1 8.5

X9.9

71 0

X2T2

23.5
>?ii

26.0

X27.8

X30.0

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

58

S9

S10

Sll

S12

S13

RE
CO

VE
RY

(FT
)

0.7

1.2

1.4

0.7

0.75

1.7

1.2

1.7 2

1.8

1.5

1.0

1.2 1

1.4

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

3-3-8-14
(11)

4-5-7-7
(12)

2-2-4-4
(6)

2-3-3-9
(6)

10-13-21-22
(34)

19-26-37-32
(63)

24-45-50/3"
0*95)

7-39^0-50/5'
(79)

36-50-50/5"
(>IQO)

27-29-50/2"
(>W)

74-50/5"
(>50) ——

7-23-32-50/4'
(55)

28-30-50/6"
(> X(Y\

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOIL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Siltv Sand, brown, dry. roots, etc.. dense (SM)

6": As Above
Siltv Sandv Clav. brown, dry to moist, soft, —
tr. gravel (CL-ML)

Aj^Afeovc, brown grades to gray (CL-ML)

No physical sample taken
0.4': As Above (CD ~~
03': Clavev Gravel, gray, black, moist, clay.
loose (GC)
Clavev Silt, with very fine sand, gray, dry to —
moist, tr. gravel, stiff

As Above, cracks filled with fine sand,
5 over 1.7', one 1/2" sand seam 2" from bottom

As Above, lower 1' very hard, dry (CL-ML) —

1.4': As Above (CL-ML) —
02': Poorly Graded med. Sand (SP). gray.
wet. med. dense
0.1: AsS7 —
Siltv Clav. tr. gravel, sand, gray, dry to moist.
v. hard (CL-ML)

As Above, pebbles to 40mm (CL-ML)

As Above for 0.9' (CL-ML)
0.1': Gravel coarse, wet, loose, gray (GW)

0.2: Fine Sand: could be wash from above (SP}_
Siltv Clav. tr. gravel, sand, gray, dry to moist,
v. hard (CL-ML) —

As Above (CL-ML)

o
ŝ s
CO _J

COMMENTS
DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND
INSTRUMENTATION

t = 16:03 TOPSOIL
HNu = BG grades to

t= 16:04
HNu = BG —

t= 16:11
HNu = BG

t= 16:14 v
HNu = BG TILL

t= 16:15 —
HNu = BG TILL

t = 16:25 Spoon wet at about 10'
HNu = BG depth ~

t = 16:34 TILL very hard —
HNu = BG hammering

t= 16:44 TILL —
HNu = BG

t = 16:53 TILL
HNu = BG

t= 17:07 TILL
HNu = BG

t = 17:19 Very hard to sample
HNu = BG

t = 17:29 (Sand Seam) _
HNu = BG TILL

t= 17:39 TILL ~
HN,i =

Rev. 8/15/88



i*',i',nan

PROJECT
ELEVATION

PROJECT NUMBER
W63582.FQ

BORING NUMBER
NSLSB-121 SHEET 2 OF 2

SOIL BORING LOG

NSL/ECC LOCATION Zionsville, Indiana - v -
DRILLING CONTRACTOR AT/EC Associates

DRILLING METHOD AND EQUIPMENT HSA(3-3/8" t.d.) /Mobile Drill B53
WATER LEVEL AND DATE START 4/15/88 RNISH 4/15/88 LOGGER C. Cruciani

3^
s "jCD (j

h- u_
fe *
Q </3

30

35 ——

—

40 —

45 —

•

_i<
g
UJ

Z

31.0
/

/33.0
•51.5

^/
ISO

/38.0
38.5

^

SAMPLE

i«3 g

il

S14

S15

S16

S17

>
OC

1IE
1.6

1.5

1.9

STANDARD
PENETRATION

TEST
RESULTS

r-r-r

26-24-32-31
(56)

31-29-34-45
(63)

26-31-36-50
(67)

38^0-50/5"

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY ORCONSISTENCY,
SOIL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

As Above (CL-ML)

As Above (CL-ML)

Clayey, fine-coaise Sand (SQ, _
It. orangish brown, dry, v. dense
Sand seam 1" F-C, Poorly graded (SP) 1" —
from bottom
As Above

End Soil Boring @ 40. Of

|

is

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTSANO
INSTRUMENTATION

t= 17:55 TTLL
HNu = BG

t= 18:14 TILL ~
HNu = BG __

t= 18:31
HNu = BG TTLL

t = 18:40 TILL
HNu = BG ~

——



PROJECT NUMBER
W63582.FQ

BORING NUMBER

NSLSB-119 SHEET

SOIL BORING LOG

PROJECT NSUECC
_ ELEVATION.

•______ LOCATION Zionsville, Indiana/Borrow area
. DRILLING CONTRACTOR ATEC Associates ______

DRILLING METHOD AND EQUIPMENTj___2_8;
WATER LEVEL AND DATE___________

i.d.). 8" OP HSA. ATV Mounted Mobile Drill B53
START 3/30/88 FINISH 3/30/88 LOGGER R- Johns

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(FT
)

>

ie —

15 —

—

26 —

—

25 —

SAMPLE

IN
TE

RV
AL

1.0

/
3.5

A.5
6.0

/8.0
8 5 I

/10.S
11 0

/1 3.0
n s

/t<5^

16.0
^Mrf~~

18.5
LflT'c

Jlfy fmf

21.0 J,-df
23.5

^

26.0

/28.0
28 5 i

X^

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8A
S8D

S9

S10

Sll

S12

RE
CO

VE
RY

(FT
)

1.0

0.9

1.8

1.9

1.73

0.6

0.4

1.0

0.9

0.9

1.7 3

13

STANDARD
PENETRATION

TEST
RESULTS

(H)

4-4-4-5
(9)

12-14-6-11
(20)

9-11-14-16
(25)

11-22-28-31
(50)

)-37-37-50/5'
(74)

43-50/5"

50/5"

30-60/6"

48/50/5"

39-50/5"

145-37-50/5'
(72)

35-48-50/5"

SOIL DESCRIPTION
SOIL NAME, COLOR, MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY.
SOIL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Silty Clav. trace sand, trace fine gravel, surface
organics, bm., slightly moist, stiff (CL-ML)

Top 02: As Above —
Mid 03: Silty Sand, contains up to 1"
fragments of rock, poorly graded, dk. gray,
wet, loose (SM-SP)
Bottom: As SI. dk. gray
Clav with Silt tr. fine gravel, gray-brown, —
slightly moist, hard (CL-MLXoccasional 1/4"-
1/2" pieces gravel)

As S3. frequent 1/4" gravel, med. brown, hard

As S3. brown _

AsSS —

As SS. quartz fragments (chips) from cobble

Top 0.4: As SS sample
J Mid 0.4: Poorly Graded Fine Sand bm- SSA—

wet. loose (SP)
Bottom 0.2: Well Graded Sand with some ——
gravel, tr. clay, subrounded gravel, bm., wet.
loose (SW) sample S8B
Poorlv Graded Coajs,? §and with graveL tr. —
fines, subrounded, wet, loose (SP)

Top 0.1: As Above —
Bottom: AsSS

Top 03': AsSS. moist, firm _
Mid 0.6': Poorlv Graded Coarse Sand w/gravel.
aj> h>7

Bottom: As SS
Top 0.2': Clavev Fine Sand, bm., wet, loose (SCT
Bottom: As SS. breaks alona thin (1/16") seams

o

io
on _i

COMMENTS
DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS,
TESTSAND
INSTRUMENTATION

Start drilling @ 8:30 am

OVA = 2
HNu = BG ~~
PP = 2.0-3.0

HNu = BG Spoon wet —
OVA =1-2
PP = 2.0

HNu = BG —
OVA = 5-6

HNu = BG
OVA =1-2 ——
PP » 4.5

HNu = BG _
OVA = 7.0
PP » 4 6 —

OVA = 5.0 (OVA= 100 down —
HNu = BG hole & cuttings)
PP»4.5(LEL = 20%)

HNu = 0.4, lamp fogged?
OVA = t = 9:30 _
PP»4.S

OVA->10
HNu=l
Presence of brown oil film in safltir

OVA = 30 t= 10:00
HNu =

OVA = 25 —
PP » 4 J

PP=1.0 _
OVA = 65

OVA = 35 ~
PP » 4.5

of fine sand)



PROJECT NUMBER
W63582.FQ

BORING NUMBER
NSLSB-119 SHEET OF 2

SOIL BORING LOG
NSUECC

DRILLING CONTRACTOR ATEC Associates
PROJECT_
ELEVATION.
DRILUNG METHOD AND EQUIPMENT (3-3/8" i.d.). 8' OP HSA. ATV Mounted MobQe Drill B53
WATER LEVEL AND DATE_________________START 3/30/88_______ FINISH

. LOCATION ZionsviUe. Indianaffiorcow area/

3/30/88 LOGGER R- J°hns

3 p
Sfc
ffl <j
^c <c
Si X
S ^

in
30

—

—

35 ——

_

—

—

40t —
_

—

45 —

—

—

i —

__ .,

SAMPLE

_i
Q£

UJ

^

31.0
X

/32-5

33.5
^f

36.0

^/

38.5
/

/4o.o

a g.

UJ 2»

£ i

S13

S14

S15

S16

>•
UJ

0o ps£

u

0.6

1.5

1.5

STANDARD
PENETRATION

TEST
RESULTS

t'-f-t*
(N)

31^9-50/4"

45-50/2"

38-49-50/4"

30-48-50/5"

SOIL DESCRIPTION
SOIL NAME, COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

AsS5

—

As S5_. fine sand lenses (1/16") —

——

AsSS _

—

AsSS —

End Soil Boring @ 40.01 —

—

—

c,3
<=2

Isto —i

COMMENTS
DEPTH Of CASING,
DRILLING RATE,
DRILLING FLUIDLOSS,
TESTS AND
INSTRUMENTATION

PP»4J
OVA = 8 ~

OVA = 5 —
PP»4^

——

OVA = >25 _

—

OVA = 3 5 —
PP»4 J End Drilling @ 1 1 :30

@ 1 1 :40 start grouting —
Finish®

Offset 8' to set well & push tubes _
Start drilling @ 2:50 (8" OD,
4" ID HSA) —

(l)Push(Shelby)@ 19.5V21.5' ——
- no sand recovery; hit clay- _
bent tube

(2) Push @ 22-24' —
- no sand recovery; hit clay &
2" rock; bent tube

(3) Push @ 23' - no recovery —

Grout up hole and move to other ——
side of hole to try to locate sand. _

(4) Located at least 6" sand with —
bottom at 22'. Set pz. with
screen from 17 to 22'.



PROJECT NUMBER
W63582.FQ

BORING NUMBER
NSLSB-118 SHEET i OF 2

SOIL BORING LOG

PROJECT NSLVECC
— ELEVATION

LOCATION Zionsvtlle, Indiana •>'

DRILLING METHOD AND EQUIPMENT HSA(3-3/8" i.d.) /Mobile Drill B61
WATER LEVELAND DATE___________________START 3/30/88

DRILLING CONTRACTOR ATEC Associates

.FINISH 3/30/88 LOGGER C.Lawrence

5 p
SEas
££0. X
Q <S>

)

5 ——

_ ——

ie —

15 —

26 —

Zj

—

1
UJ

/
2J

/
/5.0

/
/.O

7.5

/
10.0

AI.Q
12.5

/14.0

15.0

/16.5

17.5

/19.0

20.0

^
223

/

/24.0

25.0

S265

27J
/

/29.0

SAMPLE

is
l\
SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

Sll

£
3
o cS&

0.7

0.7

0.5

1.5

13

1.4

1.0

1.5

1.2

1.4

1.3

U

STANDARD
PENETRATION

TEST
RESULTS

J--F-6-
(N)

2-3-3-4
(6)

4-5-5-7
(10)

4-5-8-9
(13)

7-8-9-11
(17)

6-8-12-12
(20)

16-16-18
rui

20-32-35
(67)

23-33-33
(66)

24-33-33
(66)

-jrt -jo OQ

(77)

15-19-20
(39)

14-19-23
(42)

SOIL DESCRIPTION
SOIL NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSfTYORCONSISTENCY,
SOIL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

Sandv Silt, brown, wet, soft (ML) —

Sandy Silt similar to SI for top 9" of sample (MI
Well Graded Sand w/SilL trace gravel.
1L. Luuwu Uj gjay, wcl, luusc (oVr -oM)

Siltv Gav. brown to gray, some organics.
wet, soft (CL-ML)

Siltv Clav. gray, moist, stiff (CL-ML)

Siltv Clav. similar to S4: 1" Sand layer from
bottom of sample, 5% silt, wet, med. (SW)

Siltv Clay, similar to S4 except 10% gravel,
moist, hard (CL-ML)

Siltv Gay, similar to S6

Siltv Gav. similar to S6 —
Well Graded Sand w/Silt (S> bottom 5" of
sample, brown, gray, wet, medium (SW-SM)

Siltv Gay, similar to S6 for top 4" of sample,
moist, hard. Poorly Graded Sand w/Gay. One
sand, brown, gray, hard, dry-moist (SP-SC) _

Siltv Gav. similar to S6, except dry —
Siltv Sand. 1" layer 3" from sample bottom.
Fine Sand » 20% silt, dry (SM)

Siltv Gay, similar to S6, except dry

Siltv Gav. similar to SI 1

o

2 C3>- o
C/5 .J

)

COMMENTS
DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUIDLOSS,
TESTS AND
INSTRUMENTATION

Start drilling 8:50
HNu = BG —

HNu = 0.4 ppm in sand

HNu = BO
Appears to be slough-no sample

HNu = BG (till) ~
PP. 4.0 —

PP = 4 .5+ in clay
HNu = BG

HNu =BG (till) ~~
PP = 4 .5+

HNu = BG
PP = 4.5+

—

HNu = lens fogged —
OVA = 30 ppm

Blowout boring 1st try
OVA = 6 —
OVA = 20-30 _

HNu = BG —

HNu = BG

—

HNu = BG



(HI,',/7ffIJ PROJECT NUMBER
W63582.FQ

BORING NUMBER
NSLSB-118 SHEET 2 OF 2

SOIL BORING LOG

PROJECT NSL/ECC LOCATION Zionsville, Indiana,- v -
ELEVATION DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT HSA(3 3/8" i.d.) /Mobile Drill B61
WATER LEVEL AND DATE START 3/30/88 FINISH 3/30/88 LOGGER c- Lawrence

It
&3n
S3

30

—

—

35 —

—

—

40 —

i

I
LU
1—
5

/
X31.5

32.5

X34.0

35.0

/^
37.5

X39.0

SAMPLE

i*< y<COUJ -sli
S13

S14

S15

S16

S
o
g£
u

1.1

u

1J

STANDARD
PENETRATION

TEST
RESULTS

6-.J--6"
(N)

13-14-22

20-32-34

13-16-20

15-18-26

SOIL DESCRIPTION
SOIL NAME, COLOR, MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Silty Clay, similar to Sll

—

Siltv Clav. similar to SI 1
except 10% medium-fine gravel in last 3"
of sample

Siltv Clav. similar to SI 1

—

Siltv Clav. similar to Sll —

End Soil Boring <$ 39.0"

o
§~"

C/3 _l

COMMENTS
DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUIDLOSS.
TESTSAND
INSTRUMENTATION

HNu = BG

—

HNu = BG —

HNu = BG (oil observed
in mud coming from hole)

—

HNu = BG —
Stop® 11:15
Finish grout @ 12:00pm



CH2M::HILL
PROJECT NUMBER aOfllNG NUMBER / ~^

SHEET / OF **•

SOIL BORING LOG

PROJECT . LOCATION

ELEVATION 8Q7.3.8

DRILLING METHOD AND EQUIPMENT

WATER LEVEL AND DATE S<3^O__-

DRILLING CONTRACTOR /VATc'CO 1)£lLU'*JG-

£/£-. J36" hbLLQt^ ZTcK
START 6/aV/gS FINISH . nr.r.sa ./?,A/.

.
M VU 3
a a <a

SAMPLE

R
V

A

iy
pe

 A
ND

N
U

M
B

ER

R
EC

O
VE

R
Y

I STANDARD
(PENETRATION

TEST
RESULTS

ST-S--6"
(Nl

SOIL DESCRIPTION

NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR;
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY. USCS GROUP SYMBOL

COMMENTS

DEPTH OF CASING.
DRILLING SATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

2

/O-

/j.

/¥-

30-

18-

iff

ff-a.

sr-r

7-y-y.y

CLAYEY

£(,'7-9

6-0
'/8.o'

y

AT

3.2-'

acv ii/»-3



HILL
PROJECT NUMBER SORING NUMBER

SOIL BORING LOG

PROJECT LOCATION . ,

ELEVATION DRILLING CONTRACTOR

DRILLING METHOD AND ECUIPMENT. T>J 53.0
WATER LEVEL AND DATE 3-f " 0 ?•&**: ?///J3START OS If- 7/'/BS F1NISM f7^f- 9/1/Q2 .LOGGER

3 o> ID

SAMPLE

|s
if> —

A
O

0

;TANOA«O
'PCNETRATIONi

TEST
RESULTS

SOIL DESCRIPTION

S--6--6"
(Nl

NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY. USCS GROUP SYMBOL V

M
U

O
oa

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING rLUID LOSS.
TESTS AND
INSTRUMENTATION

SI-1

sr-i

si-1/
ft
/

B-1 /y

IS

/B
/

r-6-s
' 7

y-r-

-y\

S.O'
>

/D-II-/I

55-?

55-' o

1-7-1°

If'

73.5- UJ^tL.
(09:** )

±s» tJzzJ J- 8-5 -

iv.r i.--:.'

1A
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I'CHzM
IKHILLj

>

PROJECT NUMBER | SORING NUMBER

SHEET _/ OF Cf

SOIL BORING LOG

PROJECT /Afu£S7~/6-/4T/OA)
ELEVATION

DRILLING METHOD

WATER LEVEL AND DATE^

DRILLING CONTRACTOR _ CO
R\G-. 3^C" J. D. Wo LLouJ T*

>. O - 6/IV/81 -/ZOO M?S START

3EV 11/82 FORM 0153E



DRILLING LOG. Page J. _ of _3

State Indiana

Site Northside Sanitary Landfi l l

Soring No. NSL 13________

Dri l l ing Firm Alt and Wi tz ig End., Inc.

Type of Drill Mobil-53___________

Driller K. Schwarzkopf_________

Geologist C. Bieze________________

Start Data 12-17-84

Completion Date 12-17-84

Ground El. 876.05

Groundwater El.
at completion 871.75

after 68 days 874.70

Total Depth of Soring 15.5'

Screen Interval 3.5' - 13.5'

Elev. Oeoth Oescriotion
Slow
Count

sample
No. Remarks

*4e 1
Const.

876.05 Ground Surface
SILTY CLAY, sanay, trace gravel,
moderately soft, brown

DRY)
SILTY SAND, fine-coarse grain,
trace clay, trace gravel, hard,
brown

DRY)

SILTY CLAY, some sand, soft,
gray-green DRY

SAND, fine-medium grain, some
silt, trace gravel, brown

MOIST
CLAYEY silt, gray-green MOIST
SAND, fine-coarse grain, silty,
trace clay, trace gravel, loose,
brown

WET

per

140#
Hammer
30"
Droo

"O.D.
Soli t
Spoon

4 1/4" no 1 low Stem
Auger

. I . C . = 878.36

.
• '

5 1

Water at 4 . 3 ' 41 >

•r-t

Lock ?



Sta te Indiana Borina No. ,-NSL- 13

S i te Northside Sani tary Landf i l l Page 2 of 3

E lev .

'/•*'-• •
~

Deoth

6 "

7 ~

8 ~

9 ~

10 ~

11 "

12

13_~_

14_I

15

Description

SILTY SAND, fine-medium grain,
trace aravel, aray-brown

WET

'SAND, fine grain, trace silt,
gray-brown

WET

• C L A Y E Y SILT, moderately hard,
gray WET
SAND, fine-medium grain, trace
small qravel, brown-aray

WET

•

SILTY CLAY, trace fine sand,
some gravel, moderately hard
gray

DRY

B l o w
Count

2

1

3

6

9

13

15

iampie
No.

4

C
u
T
T
I
N
G
S

5

C
U
T
T
T

N

S

6

Remarks

Very S low Dri 1 1 ing
12.0-14.0

We i
Cons ' ,
\r-»
•^ ^ *\ *~A «•V:-
5 *!— — '<* ' ^

*!~~l tr
0 4
^,— '""^

_ ; '
4_ »

» t
-1 ' '» _ — —'

^~\
A _ J

^ A _! "*
^ | • j

k : ''1 — ̂ «
* _^.

^ ; —
+ .

* 4 —
' r

H ^ ~j

rV*J

^ tf *
i ̂  i
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DRILLING LOG:
.

Page- .. L of 3

1State I n d i a n a

Site Northside Sanitary Landfil l

Boring No. NSL 12

Drilling Firm Alt and W i t z i g Eng., Inc

Type of Ori 11 Mobil-53____________

Dr i 1 1 er K. Schwarzkoof____________

Geologist C. 3ieze______________________

Start Date 12-18-34

Completion Date 12-18-34

Ground El . 873.59

Groundwater El .
at conpl etion 371.09

after 63 days 871.56

Total Depth of Soring 2 4 . 5 '

Screen Interval 3.0 ' - 23. 01

Elev. Death Oescriotion
Slow
Count

Sam pi
No. Remarks

Wel 1
Const

373.59 Ground Surface

per 6

140?
Hammerj
30"
Fall

2 ' 'O.D
Spl i t
Spoon

4 1/4" I . D . r i o l l o v ^
Stem Auger

T . I . C = 875.32

Lock =2429

SILT, "some"~ciay,""trace sana and
gra/el , brown

ORYl

SAND and GRAVEL, fine-medium
arain, brown

SAND and GRAVEL, fine-coarse
grain, q ray-brown

WE

WET

4
Water at 2 .5 '



State Indiana .____
Sits Northside Sanitary Landfill

Soring No. NSL 13

Paae '3 o* 3

• ———_ET_ev . I.

M-l

jteptn 1

16I

a]
18_2

19_I

20 "

:

, ———— - ——— ——————— ——————
Description

TlLTY CLAY, trace fine grain
sand, some gravel, moderately
hard, gray _ ^

^

J low
Count

12

Sample
No.

6

Remarks
Clay Ti 1 1 at
approximately
15.0'

No HNU readings
above background

W e l l
Const.
» -*r* I

'**-*

Specifications:

10'
10'
5'

2" 1.0. SCH IQ pvc Riser Pipe
2" 1.0. SCH 40 0.010" Slot PVC Well Screen
4" Diameter Locking Steel Casing

Vented PVC Riser Cap

0' - 2.0' Cement Grout
2.0' - 3.1' Sentonite Seal
3.1' - 15.5' Pea Gravel



ATiC Associates, Inc.
ltiiif C*Of«C'<n*CII

LOG Of BORING NQ._ss-6o

(
CLIENT. Norths ide Sanitary Landfill
PPOJECT NAME Watar Survey START OATF 8-12-82
PwruFCT IOCAT10N 3ior.gvj.lle, Indiana FINISH nATFS-13-82
(V1RING LOCATION
PORFMAN J. Heffelmire
INSPECTOR

SOL/ROCK DESCRIPTION
SURFACE ELEVATION DATUM

' DarJc gray moist SANDY SILT with trace
' of Clay

' Gray wet SILTY SAND and GRAVEL

J "rown wet CLATEY SAND and G5AVEL ^^~
jray wet fine SAND /~

• Gray moist EAKDFAN

-

• Bottom taat boring 8 30.0'

ST
RA

TU
M

DE
PT

H,
 F

T
8.5

13.5
1 1 n
T^ i

1
•
-5-

10-

15-

20-

25-

30-

-

STD. PENETRATION

SA
M

PL
E 

NO
.

1

2

3

4

5

BL
OW

S /
e I

N.
TH

RE
E 

« 
IN

IN
CR

EM
EN

TS

11
11/11

13
38/48

20
33/57

50
0.5

50
0.3

RE
CO

V
£R

Y
.%

90

20

100

100
SH

EL
BY

 T
UB

E 
NO

. 1

1

BORING METHOD gga
ROCK CORE OIA. ____ jN
SHELBY TUBE OLA. __ IN

BORING AND
SAMPLING NOTES

Twist off §17.0'
back 3.01 redrill

1

1

1

1

.;
—

•

r
r
r
r
r
r
[
\
\

WATER LEVEL 06S£RVAT10NS

ATTEJI HRS. FT.

UETHOO
HSA - HOLLOr STEM AyGER
CTA - CONTINUOUS FLIGHT AUGER
OC — DRIVEN CASING
MO— MUD DRILLING
RC — »OCX CORING
CA — CASING "

SAMPLES OSTJJNEO IN
AN AUXILIARY SORING
OBILLED A FO» FEET
FRO** THIS 3ORING



State Indiana -

Site

Elev.

tyO(JV

^ î

Northside Sanitary Landfill

Depth

6_^

7_2

8_I

9_^

10 "

11 J

12 _I

13 J

14_^

15 ~

Description
SAND' and GRAVEL, silty, fine-
coarse grain, gray brown

WE"

SAND and GRAVEL, silty fine-
coarse grain, gray brown

WET

SAND and GRAVEL, trace silt
seam, fine-coarse grain, gray-
brown

WET

SAND and GRAVEL, grades, to silt,
trace clay, red-brown

WET

SAND, fine-medium grain, gray-
brown

WET
SILT, some clay, brown
moderately hard

Soring No. NSL 12

Page ' 2 'of 3

S low
Count

6

5

9

18

22

32

16

Sample
No.

C
U
T
T
I
N
G
S

4

C
U
T
T
I
N
G
S

5

6

Remarks
W e l l
Const.
• LJ» *,*Lh*t ;* ^* «~i*« i ]

,—r •*
* «_j «
« 1 k ,

\*\ \ \
•*•!—«

^ 1 1 J

*^*-ur
^ ! *

/iF-».!»>»
X*U"/r/
V^l~v «» '— 1 1

n_Mr *
f c ' ^V

•^^J *
# /

— r •

* <J>
^' . «A '_ *

» '̂J_V
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r '-!»
^f
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f ** i

V P* L -»^ ^ •»
» '— S^ I I '

» '— 1 *
Ft ! *
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Northside Sanitary L a n d f i l l

16

17

Descr ipt ion ___
i, rine-meaium grain, gray

brown ^

18 SAND and GRAVEL, fine coarse
-I grain, trace silt, medium-

-\ large gravel, moderately hard,
"" gray-brown

20

21

22

23

2^

SANDY SILT, trace clay,
"[moderately hard, gray
_1

J

Soring,No. -NSL 12

Page 3 of' 'v 3.

low
Cqunt_

11
19

WE

iamo lej
No.

15

18

21

T 15

18

40

7

8

Remarks

T

*i~"_
o)U-).X*T.ŷ u-iCvJ IP'

•̂t

" -̂̂  i '-
^>^^

No HNU readings
above background

Specifications:
1ni ?» T D SCM 40 PVC Riser Pipe
°̂0. 2" ID' SCH d5 0.010" Slot PVC Well Screen
V 4" Diameter Locking Steel Casing

Vented PVC Riser Cao

0'
2 . 0 '
3 .0 '

18.0'

2.0' Cement Grout
'3.0'' Bentonite Seal
18.0' Pea Gravel
24.5' Natural F i l l



ICH2MI::HILLJ
SOIL BORING LOG

. LOCATION:
SLsVATION OBILUNG CONTBACTOH

OPILUNG M6THOO ANO 6QUIPMENT

WATEH LSVEL ANO DATE STMT

D
E

P
TH

B
E

IQ
W

SU
R

FA
C

son. OMOIWTIOM

A
NT

E I1V
PE

 A
N

O
N

U
M

U
E

H

tC
O

W
tH

Y
THST

SS3ULT8 NAME. GaAOATlON OP PLASTICITY.
PAPT1CL£ SIZE OISTHISUTION. COLOP.
MOISTUPE CONTENT. aELATTVg 0 ENSI TY
OR CONSISTENCY. SOIL STBUCTUPE.
MINERALOGY. USCS GPOUP SYMBOL

COMMENTS

V
U

B
O

oa

OEFTH OF CASING.
OPILUNG PATS.
OPILUNG ?LUIO LOSS.
TSSTS ANO
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K

K
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ĵ .r -
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20-3.9-31
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OJ/TTfst

|//«

So-*
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CH2M::HILL
PROJECT NUMBER BORING NUMBER

SHEET / OF /

SOIL BORING LOG

PROJECT

ELEVATION

_____________________ LOCATION Mf

DRILLING CONTRACTOR Af^'C . "

DRILLING METHOD ANO cnniPuCNT

WATER LEVEL ANO DATE

-- '

START FINISH -LOGGER T' M. JoM»..;ai/v.

0
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S o ̂a. j £
a a 10
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V '
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/o-
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-
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V
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M
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a
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E
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O
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It"
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H
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RESULTS

IN)

J-</-V

y-^-7

9-/3L-/2

/W-H

SOIL DESCRIPTION

NAME. GRADATION OR PLASTICITY.
PARTICLE SIZS DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIV60ENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY. USCS GROUP SYMBOL

-

ff~,;_y »„*, <JL, ' '
-

"*-' ^ "~ ' """'"" •
-

-1-*-*' "r/ M""1

•

^~/ /:.., /, e~^y r*~*
/:.u ^««< ,

d

o

S
V

M
b

O
l

L
O

G

\A

y

/

'/X

i 1 r

• a

- .
a

d j

a

'

COMMENTS

DEPTH OF CASING. T"
DRILLING RATE.
DRILLING FLUID LOSS. '
TESTS ANO
INSTRUMENTATION

UjJ I- 1

" ^°°" 'T
-T
T
T
T
T
T

„ • , j Tr/M"7 ^, '
T
T

•: 1

1

J
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CH2MS:HILL
(>ROJECT NUMBER

•£J65"P3o • cC3
SORING NUMBER

ZCC-IA SHEET / OF /

SOIL BORING LOG

PROJECT C.CC, rt L. IQC

ELEVATION

DRILLING Ml

WATER LEV6

E
LE

V
A

T
IO

N

D
E

P
T

H
B

E
LO

W
S

U
R

F
A

C
E

J. -

¥ -

8-

/o->

/J

/*-

lo-

£(*-

OPII 1 INfi CONTRACTOR /fTfi

iTHOO A

LAND C

NO EQUIPMENT

iTB

/**" _' - r ,„ _
iTinw . $<fluV "v^C ? / aT 3cJ d/ » ̂ r «/r 5'^C
:<1

M«6,'/ i-6/ /£'• y ~.D. MA's <^^d C,"r. D. HrT/Tr
START IO/3//8V FINISH H/i/8*/ , nr.r.sa l^- H , 30U *-l a *_

SAMPLE
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E
H

V
A

L

X

X

X
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P

E
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N
D

N
U

M
B

E
R
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H
E

C
O

V
E

R
Y

i GL• <&

>•
o

/£'

PW»T!?AT!ON SOIL OESCI'"'T'ON

TEST
RESULTS NAME. GRADATION OR PLA.

" " PARTICLE SIZE OISTHIBUriON
S"-«--«' MOISTURECONTENT.RELATIVE

(N> OR CONSISTENCY. SOIL STR
MINERALOGY. USCS GROUP SY

£-//-/£

7-//-X7

y-y- a

S/ 'TV cT/kv Lrra-v 5^Vt^————— r-' / '

r^ ^ ^*~ "" T

<^ a^ ff^j ff^
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COLOR.
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UCTURE.
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( -
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S
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M
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O
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C
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G

/

i
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a

o
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COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

^ 'f* '7

/ // f // f /i /•
f^Q rj d f* & i *^ ^^ •*

/ ' n*i^*_w— i* ̂
™^^ 1 C^^fciiw "^

w i-f^ 6 " J". O' ^^ ^
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CH2M::HILL
PROJECT NUMBER

PROJECT ECC. /??" - - . _. . .

ci CVATION " ~ s/'-~.^.:-<r'^--<<*<l' , __ DRILLING CONTRACTOR

X/^ '/ /•?-£/ /D'7/V/cDRILLING METHOD ANO eninPUPMT X"?^'-' — ̂  <" ' —— **••' A '* ——

WATFFI ! P"M iN0 "*TB ,_ START Jl/2-/_B^_

SORING NOMB6R

/>x / / /CTCC. ~/QA 3H£=7 ' OF'

SOIL BORING LOG

Lor^rinN SquT-.H CLÎ " Ffju<./= Jto*jf- £QA
X)7T^ • ' •' .A. . '

*/"z. a //&?
FINISH ///^/^V , nurses ~ f'- Jai»«.ro»v

^

0
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^ O
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t /~
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^2 - / ̂  -*/ W

^-26-55

SOIL DESCRIPTION

NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY. USCS GROUP SYMBOL

•
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-
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LOG OF BORING NO.__Z°

< lENT. Northside Sanitary Landfill 21-21C53
PROJECT NAME Landfill . - <TJM.RT DATE 10-22-62
PROJECT LOCATION Zionsville, Indiana ••*• fT|wi«;n pATp- i n-?7_q?

ROPING IOCATION
PORFMAN E- Lomax

INSPECTOR

SCXL/ROCK DESCRIPTION
SURFACE ELEVATION DATUM

" Dark browr. ClAY with Trash

-

.

. Gray moist CLAYEY SAND

-

. Gray ncist SAJQY CLAY with Gravel

. Gray dry SANDY SILT with Gravel

•

_ 3otton» test boring (§28.0*
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8CHING METHOO HSA
ROCK CORE DIA.__ ___ |N
SHELSY TUBE DIA. IN

BORING AND
SAMPLING NOTES

Drcve 3- tines

Auger refusal@28.0'

WATER LEVEL oeSERVATIONS
no _

NOTED ON RODS _____FT.
AT e^upi-ETiOM "° FT.

AfTER__>«S._____FT.

BOA INC WETHOO
MS*- HOLLOW STEM AUGER
CFA - CONTIGUOUS FLIGHT AUGER
CX: — D R I V E N CASING
WIG— M-.O OPiLLiNG
RC — aOCX CORING
Ok — CASING AOVAMCCR

•THESE SMELST TUBE
• SAMPLES oe"AiN£0 IN

Aft AUXILIARY 30*1*0
DRILLED A pf
FROM TrilS SORING
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i«< *-vcJl

LOG OF BORING NO..

V . lENT Northside Sanitary Landfill jop, ̂  21-21058
PROJECT NAME Landfill START OAT£lC-2S-32
P9HJFCT I OCATION Zionsville, Indiana . •'";: FINISH OAT^ ,= .„,
BC= NG LOCATION
FOREMAN E. Lomax
INSPECTOR

SCXL/RCCK DESCRIPTION
SURFACE ELEVATION DATUM

- 3rown dry fine SAND

.

- Gray lightly moist SILTY CLAY with
- Sand

\
- Brown very moist SILTY SAND and !

/

™ V

- Gray wet SILTY SAND and GRAVTL

™

- Gray moist SILTY CLAY with Silt and
- Gravel seams (0.2 ' thick)

- Gray SANDY CLAY with Gravel

- Bottom test boring 9 30.0'

-

-

!*•Iff* a.
*~ tl<fi 3
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17. S

22.5
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SORING METHOD -•=-
ROCK CORE OIA._ __ _JN
SHELBY TUBE DIA, i N

BORING AND
SAMPLING NOTES

i

S«t observation well
@ 23.5'

WATER LEVCL OBSERVATIONS

NOTEO ON a*"*1** _ 17.*. FT.

AT COMPLETION ______.FT.

AFTER___^««L_____.FT

9OAING WCTHOO
USA- HOLLO* STEM AUGER
CFA - CONTINUOUS FUCHT AUGER
OC — QflivEN CASING
MC— "UO DRILLING
RC — »OCX COfl.'NG
CA — CASING ACVAWCER

•THESE SHEUSY TUBE
SAMPLES OS7AINE3 IN
AN AL'XILIASY 9C'lNG
DRILLED A FEW FEET
FROM THIS 3CRING



LOG OF BORING NO __IL-

:F.MT >torthside Sanitary Landfill JOB HQ 21-21058 ~
P^OJFCT NAue -Landf i l l 'r . ' START DATF ' 10-:-" - q - >
PPajFrr ICX-ATION Zionsville, Indiana "^ FINISH DATF i n--/- a •
f i rP iNf , 1 OTATION . _
FOR F MAN £- Lomax
INSPECTOR

SOIL.- POCK D£SCf-<;FT;ON
SURFACE ELEV-" CN DATUM

- Gray very SX' "-Y CLAY
•

-

- 3rown vet SILTY SANE and G^AVSL

-
"

-

-
- Gray SANTY SILT with gravel and sand
• SSiT.S

-

-

-

-3ot ton test boring 9 28.3'

"
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ry"iC » _ . - - , -

SuVPLiNG ''w . cli

—

2 Sar.plas sand saar

Set observation we^=
•329.0 '

*ATE« LEVEL 06SCRVAT1CXS

HOTED ON ROCS 3-5 .FT.
AT cr*PL£TioN ____rr
A/TE*__>*«.—————FT

yrrx>o
KSA-HOLLC-* STEW
CFA - CON TINOOUS FLIGHT AUGER
OC — QfllvEN CASING
MO— MUC BILLING
RC — *OCx C3«!NG
CA — CASING AJ

•THESE SHEL3Y T'JSE
IN

THIS ?€'*



Appendix B
Test Pit Logs
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f f ( (

iiizKiia
PROJECT NUMBER TEST PIT NUMBER

SHEET / OF

TEST PIT WALL LOG

U

SAMPLE

<
>
IT

O
Z t

rnojFCT M5L / LOCATION PIT

ELEVATION.

MAP OF WALI OF PIT

4SBQ
WATER LEVEL AND DATE__

APPROXIMATE DIMENSIONS:

EXCAVATION METHOD &ftC£- HOg" f . LOGGER

lENf.TH 10 ~$" winTH 4'-O OfPTH REMARKS.

f
G/

(,' &' LENGTH (FT)

COMMENTS

Mo
no
dry

e'-

REV 7/B6 FORMDI599



brn T. II c. topsorl, <~fct/>-Hy

PROJECT NO. TEST PIT NO.

SHEET / OF /

TEST PIT WALL LOG

SAMPLE

te
Ul

a
ZK

PROJECT LOCATION MAP OF WALL OF PIT

ELEVATION . CONTRACTOR . /A/
WATER LEVEL AND DATE ~ CAT 4 I (a

>3 | APPROXIMATE DIMENSIONS: I FIsiriTH 9t
EXCAVATION MCTHnn

WIDTH 5 '4" npPTH IQ-O REMARKS

. DATE PXrAVATFD $-/5/d&

. LOGGER _^_
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CH2M
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E
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V
A

T
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D

E
P
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E
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W
S

U
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E
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?
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5-

10-
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IN
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E
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E
 A
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D

N
U

M
B

E
R

PROJECT A/JT/ /E £ r
ELEVATION CONTRACTOR

PROJECT NO. TEST PIT NO. /\| $ L -

r/7 /£> 7 SHEET / OF /

TEST PIT WALL LOG

LOCATION fjo/l^QuS /T

><?/ AV.

WATER LEVEL AND DATE V ' /-S/8B V EXCAVATION METHOD (LA r *•/ / 6 7iZ*9\

APPROXIMATE DIMENSIONS: LENGTH 9 WIDTH

•

-

ToP-SOlL krl*,* /no>'jf- iJlL '

r,r#t, ML-C.L
TOP SOIL, krct^ft , /*t>>}tt Ml.
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O / L. f/ i,£.4 /\ C» Uf f *s» /"X ̂  /**?•€/. >o/̂ l4/>t /

r*n
^vCî Vds y >S 11.77 q /"«*/j moi^f^f

•

' 0 ' ' ' ' 5 ' LENGTHOC-r

1 J

f

1 /

Ht?s4 MAP OF U/ WALL OF PIT

DATE EXCAVATED tf/£/&&,

irc#T- LOGGER -S^JL /fc>e*i*ae. /
DEPTH y^D REMARKS

• * •
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PROJECT NO. TEST PIT NO. ^| 5 I _

SHEET / OF /

TEST PIT WALL LOG

OS-

SAMPLE

K
IU

Ozoc

PROJECT . LOCATION. /f/?fA P A/MAP OP / WALI OF PIT

ELEVATION. . CONTRACTOR
WATER LEVEL AND DATE.

APPROXIMATE DIMENSIONS: LENGTH g ^ WIDTH.

EXCAVATION METHOD
'

U A T~
.DATE EXCAVATED_

. LOGGER •J' £ j<c.

DEPTH REMARKS
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LENGTH 1 /T7 I

COMMENTS
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Appendix C
Cone Penetrometer Logs and Data

GLT592/042



Note: Surface ground elevations which are approximate are:

CPT 100, 100A, 101, 102, 102A, 102B, 103, 104,
105, 106, 107, 108, 109, 119, 122A, 125, 125A,
128A, 129, 129B, 134, 135, 136, 137, 137A, 137B,
138A

All groundwater elevations are approximate.

GLT636/51



CPT NUMBER, SURFACE ELEVATION, COMPLETION DEPTH, AND
ESTIMATED GROUND WATER ELEVATION

SURFACE GROUND COMPLETION GROUND WATER
CPT NUMBER ELEVATION, MSL DEPTH, FT ELEVATION, MSL

100 922.1 12.30 911.1
100A 922.1 13.12 911.1
101 919.8 17.22 913.2
102 927.5 16.40 913.2
102A 927.5 5.74 913.2
102B 927.5 16.56 913.2
103 917.4 45.92 913.2
104 914.9 18.04 913.2
105 919.4 51.66 916.9
106 924.2 24.60 916.9
107 926.8 22.14 916.9
108 931.0 24.60 924.4
109 933.4 23.78 924.4
119 889.4 5.74 881.9
119A 889.4 18.04 881.9
120 886.1 17.22 881.9
121 886.1 13.94 882.3
122 884.9 4.10 882.3
122A 884.9 15.58 882.3
123 887.9 23.78 882.3
124 884.5 12.30 877.7
125 882.0 ? 10.66 874.9
125A 882.0 ? 10.66 874.9
126 880.6 20.50 874.9
127 877.7 16.40 873.7
128 876.6 5.74 873.7
128A 876.6 9.02 873.7
129 876.2 4.10 872.6
129A 876.2 9.02 872.6
129B 876.2 9.84 872.6
130 874.4 16.40 871.5
131 874.5 18.04 871.5
132 883.0 9.02 877.7
133 885.5 18.04 875.5



CPT NUMBER, SURFACE ELEVATION, COMPLETION DEPTH, AND
ESTIMATED GROUND WATER ELEVATION

SURFACE GROUND COMPLETION GROUND WATER
CPT NUMBER ELEVATION, MSL DEPTH, FT ELEVATION, MSL

134 880.1 25.42 872.8
135 880.1 18.04 872.8
136 879.0 3.28 874.4
137 882.6 2.46 877.2
137A 882.6 3.28 877.2
137B 882.6 2.46 877.2
138 879.5 3.28 874.5
138A 879.5 35.26 874.5



LEGEND FOR CPT LOGS

SOIL BEHAVIOR TYPE

Fill

Gravelly

Sand

Sandy

Clay

Clayey

NOTE:
Predominant Type Shown in Bold

INTERPRETED PROFILE

Misc. Fill. Granular Fill. Rubble

Topsoil or Tilled Soil

Clay

Silty Clay

ML Silt

Undifferentkited: Sand.
Slty Sand, or Clayey Sand

Undifferentiated: Gravel.
Silty Gravel, or Clayey Gravel

Sandy Gravel/Gravelly Sand



r r r

MOR T M
Contractor-! TERRA TECH.

Locationi CPT-100

SIDE: L_/\MDF- i L_L_
Test Date. 04-08-88
Elevation, 922. 1 MSL

Page Not 1/1
TERRA Jab No. t 88-1008

(D
L
OJ
•Pa

o_
LUa

TIP RESISTANCE
Oc (Ton/Ft*2)

LOCAL FRICTION
FB (Ton/Ff2)
0 5

FRICTION RATIO
Rf (X)

0 5

d

SOIL BEHAVIOR
TYPE

irnnrrt

INTERPRETED
PROFILE

2

4

K

I

a

CL-ML

ML

S

Depth Increment : . 05 m Max Depth > 3.75 m



MOR TM
Contractor! TERRA TECH.
Location! CPT-100A

i DE:
Teet Datai 04-08-88
Elevatloni 922.1 MSL

I L_L_
Page No, 1/1

TERRA Job No. i B8-1O08

W
La

a.
UJa

TIP RESISTANCE
Oc (Ton/Ft'2)

LOCAL FRICTION
F» (Ton/Ft-2)

0 5
0- —•—'—'—*•

FRICTION RATIO
Rf (Z)

0 S

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

i

CL

CL-ML

S

ML

S-G

CL-ML

Oapth Incrament i , 05 m Max Depth i 4 m
I I I



MORTM
Contractor! TERRA TECH.

Locationi CPT-101

i DE
Test Datai 04-08-88
Elavatloni 919.8 MSL

I L_l_
Page Not 1/1

TERRA Job No. i 88-1008

TIP RESISTANCE
Oc (Ton/Ff2)

300

(0
L
0)

OJz
\s

o_LUa

LOCAL FRICTION
F« (Ton/Ft'2)

FRICTION RATIO
Rf (X)

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4-

K.

TOPS6IL

CL

ML

CL-ML

ML

S

CL-ML

ML
(w/sand
Mams?)

CL

S

Depth Increment i . OS m Max Depth i 5. 25 m



MOR TM
Contractor! TERRA TECH.

Locatlani CRT-102

S I D
last Datei 04-06-88
Elavationi 927.5 MSL

Page Not 1/1
TERRA Job No. t 88-1008

TIP RESISTANCE
Oc (Ton/Ff2)

(0
La-Pa

a.LJa

LOCAL FRICTION
F« (Ton/Ff2)
0 5

FRICTION RATIO
Rf (X)

0 S

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

TOPSOIL

CL

CL-ML

CL

CL-ML

CL

CL-ML

S
CL-ML

I I Q"pf -05. Max Oapth i 5 m



MORTM
Contractori TERRA TECH.

Locationi CPT-102A

THS I D L_ A MDR I
Teat Ootoi 04-08-88
Elavatloni 927.5 MSL

Page Noi 1/1
TERRA Job No. i 88-1008

TIP RESISTANCE
Oc (Tan/Ft'2)

300

(0
La

Q_
LJa

LOCAL FRICTION
Fs (Ton/FfZ)
0 5

Depth Increment i . 05 m

FRICTION RATIO
Rf a)

0 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

6

a

Max Depth i 1.75m



MOR
Contractor* TERRA TECH.

Localioni CRT-1026

i DE:
Taat Oatai 04-08-88
Elavationi 927.5 HSL

I
Page Not

TERRA Job No. i
1 / 1

88-1008

TIP RESISTANCE
Oc (Tan/FfZ)

(0
L
O
•Po

a.LUa

300

LOCAL FRICTION
F» (Tan/Ff2)
0 5

FRICTION RATIO
Rf O)

r

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

TOPSQIL

a

s

a-ML

a

CL-ML

S-G

CL-ML

(w/ thin
sand seams)

Depth Incramant i . 05 m
I I C I I

Max Oapth i 5. 05 m
I I I I



MORTM
Contractor! TERRA TECH.

Location* CPT-103

THS I D L_ AMDR I
Test Datei 04-07-88
Elevationi 917.4 MSL

Page Noi 1/3
TERRA Job No. • 88-1008

(0
L
OJ
•P
OJ

Q_
LUa

TIP RESISTANCE
Oc (Tan/Ff2}

LOCAL FRICTION
F« (Ton/FfZ)

FRICTION RATIO
Rf 00

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

TOPSOIL
i

CL

S

ML

S

CL-ML

CL

CL-ML

S

CL

Depth Increment i . 05 m Max Depth • 14 m



MORTH
Contractor! TERRA TECH.

Locatloni CPT-103

I D AN1DF- I L_L_
T««t Ootai 04-07-88
Elavationi 917. 4 MSL

Paga Not 2/3
TERRA Job No. • 88-1008

TIP RESISTANCE
Oc <Tcn/Ff2)

(0
La•Pa

Q.
LUa

300

LOCAL FRICTION
F« (Ton/Ff2)
0 5

FRICTION RATIO
Rf 0)

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

8-

12

101

12

CL-ML

Qapth Incramont i Max Dapth i
1 I

14 m
I f



MORTHSIDE L_A[NIDRIL_L_
Contractor! TERRA TECH. T««t Datai 04-07-88 Page Not 3/3

Location! CPT-103 El.vationi 917.4 HSL TERRA Job No. t 88-1008

TIP RESISTANCE LOCAL FRICTION FRICTION RATIO SOIL BEHAVIOR INTERPRETED

"1

14

'to
L
O
•Poz

X1—
Q_
LU
° 18

in

Oc (Ton/Ft'2)
1 30

" "1

14

1ft

fm (Tan/Ff2)
i 1

14

1ft

Rf 00
1

}
14

1ft

1ft

TYPE

if'rir^r'

.

12

14

1ft

1ft

PROFILE

i

CL-ML

Oapth Increment i . 05 m Max Depth i 14 m



MORTM
Contractor! TERRA TECH.

Locatloni CRT-104

i DEE:
Taat Oatai 04-07-88
Elavatloni 914.9 HSL

Page Not 1/1
TERRA Job No. • 88-1008

TIP RESISTANCE
Oc (Tan/Ff2)

LOCAL FRICTION
F. (Ton/Ff 2)

FRICTION RATIO
Rf 0)

(0

O

a.LUa

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

R.

1

CL-ML

Inccanant Max Depth i 5. 5 M
t t I I



MORTH
Contractor. TERRA TECH.

Locatloni CPT-105

SIDE: AMDR i L_L_
Taat Data. 04-10-88
Elevation. 919. 4 MSL

Pago Not 1/3
TERRA Job No. i 88-1008

(0
L
0
0

2E
v^

a.
LUa

TIP RESISTANCE
Be (Tan/Ff2)

300

LOCAL FRICTION
F« (Ton/Ff2)
0 5

FRICTION RATIO
Rf (X)

Q 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

R-

TOPS01L

CL-ML

CL

CL-ML

S

CL

ML

CL

S

CL

Depth Increment i . 05 in Max Depth . 15.75 m



MORTH
Contractor. TERRA TECH.
Location. CPT-10S

I DEI
T««t Data. 04-10-88
Elevation. 910. 4 HSL

Page Not 2/3
TERRA Job No. i 88-1008

(0
La

a.
LUa

TIP RESISTANCE
Oc (Ton/Ff2)

10

300

LOCAL FRICTION
F»

10-

FRICTION RATIO
Rf (X)

12

SOIL BEHAVIOR
TYPE

I ncramantamant i .05

INTERPRETED
PROFILE

10

CL

CL-ML



MOR TH
Contractor! TERRA TECH.

Locationi CPT-1O5

i DE: L_
T««t Datei 04-10-88
Elevation* 910.4 MSL

Page Not 3/3
TERRA Job No. i 88-1008

TIP RESISTANCE
Oc (Tan/FfZ)

LOCAL FRICTION
Fm <Ton/Ff2>

FRICTION RATIO
Rf (X)

(0
La
4̂o2:

a.LUa

14

12

14

SOIL BEHAVIOR
TYPE

12

1ft

INTERPRETED
PROFILE

14

1ft

1ft

CL-ML

Depth Increment i . 05 m Max Depth • 15. 75 m



MOR
Contractori TERRA TECH.

Locatiom CPT-106

THSIDE: AMDR i L_L_
T««t Dotai 04-10-88
Elavationi 824.2 MSL

Pago No* 1/2
TERRA Job No. i 88-1008

(0
La•pOP

a_LJa

TIP RESISTANCE
Qc aon/Ft'2)

300

LOCAL FRICTION
Fa (Ton/Ft'2)

FRICTION RATIO
Rf CD

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

TOPSOIL

CL

CL-ML

CL

CL-ML

S

Death Incrementr1 Max Depth i 7. 5 m
I l l f f f l l l



MORTHSIDE: L-AMDR
Contractori TERRA TECH. Taat Datai 04-1O-88

Local ioni CRT- 106 Elavatloni 924.2 MSL TERRA

I
Pag
Job

TIP RESISTANCE LOCAL FRICTION FRICTION RATIO SOIL

0
ft —

ft

"w
a•paz

i-a.
LU

12

Qc (Tan/Ft*2> F. (Tan/Ft'2) Rf CO
3 0 0 0 S O 5

Depth Incra

ft

1ft

12
•ant i

c

.05 M

ft

1ft

12

^- —— —

* * 1 f

Ha

ft

1ft

12
x Dapt

••

h

r

\

•

• Noi 2/2
No. i 88-1008

BEHAVIOR INTERPRETED
TYPE

'«

;;

•i

s

.;

V

,1

ki*

PROFILE

k.

&?

7.5 m

ft

1ft

12

CL

CL-ML

. '



MOR
Contractori TERRA TECH.

Location! CRT-107

TMS I D L_ AMDF" I
Tast Oatoi 04-10-88
Elavatlon* 926.6 MSL

Paga No. 1/2
TERRA Job No. i 88-1008

(A
L
01
-P

tL
UJa

TIP RESISTANCE
Oc (Ton/Ff 2)

300

LOCAL FRICTION
ft (Ton/FfZ)
0 5

FRICTION RATIO
Rf (Z)

0 5

SOIL BEHAVIOR
TYPE

I Qept' 05, Mnx

INTERPRETED
PROFILE

2

4

K.

TOPSpIL

CL

CL-ML

5

CL — ML

CL

CL-ML



MORTMSIDE L_ A M D F" I L_ L_
Contract on TERRA TECH. Tast Oatai 04-1O-88 Paga No, 2/2

Location, CPT-107 Elavationi 926.8 MSL TERRA Job No., 88-10O8

TIP RESISTANCE LOCAL FRICTION FRICTION RATIO SOIL BEHAVIOR INTERPRETED

0
6

8

'w
L
OJ
-P
OJz:

i
o_
LU
a 10

iy

Oc (Ton/Ff2) F« (Ton/Ft*2)
300 0 S

^
8

10

17

\

Rf (Z)
0 S

6- — ' — ' — ' — ' — •

8

10

12

^

8

10

12

TYPE

'.*«"j «V*iiv«"«vV"**"«

&

8

10

12

PROFILE

CL1

S

Oapth Incremant i . 05 m Max Oapth i 6. 75 m
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MOR
Contractor! TERRA TECH.
Locationi CPT-108

TMSIDE:
Teet Datet 04-10-88
Elevationi 931.0 MSL

I I_L_
Pag« Not 2/2

TERRA Job No. i 88-1008

TIP RESISTANCE
Oc (Ton/Ff2)

W
L
9
•P
9

Q-
LJ

300

LOCAL FRICTION
F« (Ton/Ff2>

0 S

FRICTION RATIO
Rf CD

10-

K

10-

SOIL BEHAVIOR
TtPE

INTERPRETED
PROFILE

ID

12

e

10

CL-ML

Depth Increment i . 05 • Max Depth i 7. 5 m



MORTM
Contractor! TERRA TECH.

Localioni CPT-109

i DE: L_
Taat Data* 04-10-88
Elevation* 931.0 MSL

I L_L_
Page Not 1/2

TERRA Job No. t 88-1OO8

TIP RESISTANCE
Oc (Ten/Ft* 2)

W
L
O
4Ja

a.uia

300

LOCAL FRICTION
Fa (Ton/FfZ)
0 5

Dapth Incramant t . 05 m

( I I I

FRICTION RATIO
Rf U)

0 5

SOIL BEHAVIOR
TYPE

Max Oapth i 7. 25 m

I I I !

INTERPRETED
PROFILE

2

4

K

i

CL-ML

S

. CL-ML

CL

CL-ML



MORTH
Contractor* TERRA TECH.
Locationi CRT-126

IDE: i_ AMDR i L_L_
Tast Datai 04-09-88 Page No* 1/2
Elavatloni 877.7 MSL TERRA Job No. i 88-1006

TIP RESISTANCE
DC (Tan/Ft*2)

(0
La
•Pois.

Q_
LUa

300

LOCAL FRICTION
F« <Tim/Ff2)

0 5

FRICTION RATIO
Rf O)

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

FILL

CL-ML

S

CL'-ML

^
CL-ML

CL

S
CL

Depth Increment i . 05 m Max Depth i 6. 25 m



INIORTHS I DEI L_ A M D F^ I L_ L_
Contractor* TERRA TECH. T««t Oat«i 04-O9-88 . Page Hot 2/2

Locationi CPT-126 Elvvationt 877. 7 MSL TERRA Job No. t 88-1OO8

TIP RESISTANCE LOCAL FRICTION FRICTION RATIO SOIL BEHAVIOR INTERPRETED

ft

8

**
L
O
•P
0z

X1-
Q_
LU
° 10

19

Be (TonyTfZ)
31

" "I

10

F. (Tan/Ft*2)
1e

e

10

Rf (O

r

8

10

TYPE PROFILE

6-

8

10

12

CLj

ncr( 03 f 25



r_

MORTMSIDE: L_AMDRIL_L_
Contr acton TERRA TECH. Test Datai 04-10-88 Page Not 2/2

Location* CPT-109 Elevationi 931.0 MSL TERRA Job No. i 88-1008

TIP RESISTANCE LOCAL FRICTION FRICTION RATIO SOIL BEHAVIOR INTERPRETED

a
6-

ft

1»
L
0)

0)

Xh-
Q_
LU
a 10

12

Oc (Ton/Ft-2) F« <Ton/Ff2> Rf 00
3 0 0 0 S O 5

^

Depth Incre

ft

10

12
ment <

S

.05 m

ft

12

*

Ma

ft

10

12-
x Dept

TYPE

\ \ s \ \ ^

hi 7. 25 m

6

8

10-

12-

PROFILE

CL-/4L
S

CL

CL-ML



MORTH
Contractori TERRA TECH.
Location! CPT-119

THSIDE: i_
Test Datoi 04-00-86
Elavatloni 869.4 MSL

i L_L_
Pag« Not 1/1

TERRA Job No. i 68-1OO8

TIP RESISTANCE
Qc (Ton/Ft'2)

W
L
0
O
vx

a.
LU
°

300

Inc

LOCAL FRICTION
ft (Ton/Ft-2)

FRICTION RATIO
Rf (X)

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

FILL

CL-ML

CL-ML

Max Oaoth i 1.75 m



r

MORTM
Contractori TERRA TECH.

Location* CPT-118A

L_ AMDR I
T«»t Data* 04-09-88
Elevationi 889. 4 MSL

Pago Noi 1/1
TERRA Job No. i 88-1008

TIP RESISTANCE
Qc <Ton/Ft-2>

300

W
La•Pa

Q_
Ula

LOCAL FRICTION
Fs (Ton/Ff2)

FRICTION RATIO
Rf CD

0 5

SOIL BEHAVIOR
TYPE

M • • 4 «• • |« *z* • • • *. • '

INTERPRETED
PROFILE

2

4

FILL

CL-ML

S

CL-ML

b

CL-ML

Depth Increment i . 05 m Max Dapth i 5. 5 m



MORTM
Contractori TERRA TECH.
Locations CPT-120

SIDE: AINIDR i L_L_
Taat Data* 04-09-86
Elevation* 888. 1 MSL

Paga Hot 1/1
TERRA Job No.t 88-1008

TIP RESISTANCE
Oc CTon/Ff2>

L
9
•P
OP

Q_taa

LOCAL FRICTION
Fa (Ton/Ft*2)

FRICTION RATIO
Rf CD

SOIL OEHAVIDR
TYPE

INTERPRETED
PROFILE

2

4

K-

1

FILL

S

CL-ML

-I«pt[' 05 , «? 25 .
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MORTHS I OE: L_ AMDR I l_l_
Contractori TERRA TECH. T««t Date* 04-00-88 Pag* Not 1/1

Locationi CPT-122 El avail on* 884.0 NSL TERRA Job No. i 88-1008

TIP RESISTANCE LOCAL FRICTION FRICTION RATIO SOIL BEHAVIOR INTERPRETED

"1

10
L
OJ

4->oz

X»~o_
LU

41

6

f I

Oo (Tan/Ft*2>
31

î

^

j | 0«pfK ^nci|«

10 C
0-

^

4

Fs <Ton/Ff2>
1 5* • • •

^>

6- —————————
•"°nt a , OS m

1

4

6

E

Rf CD
1

"j

^
2

' 4'

TTfPE

f̂ev::̂ /':̂ :-
0

2

4

PROFILE

i

FILL

__._._..

Max Depth i 1.25 m
1 1 I I • I I I I
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MORTM
Contractor! TERRA TECH.

Locationi CPT-123

SIDE:
Taat Oatai 04-09-88
Elavatloni 887.0 MSL

Pago No* 1/2
TERRA Jpb No. a 88-1008

TIP RESISTANCE
Oe <Ton/Ff2>

V
L
O
•P
O

0.
LUa

300

LOCAL FRICTION
Fs (Tan/Ft*2>

0 5

FRICTION RATIO
Rf CD

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

i

FILL
(and/or well
compacted
subgrad*)

CL-ML

S

CL

CL-ML

Oapth Incramant i . 05 m Max Depth • 7. 25 m
I I ft •



r~ r r

MORTHSIDE: I_AMDF-IL_L_
Contractor* TERRA TECH. Toot Data* 04-09-88 Pago Not 2/2

Location! CPT-123 El ovation* 887.9 MSL TERRA Job No.* 88-1008

TIP RESISTANCE LOCAL FRICTION FRICTION RATIO SOIL BEHAVIOR INTERPRETED

ft

'»
L
0)
•P
9

I
1-
Q_
Ul
Q 10

Oo (Ton/FfZ)
30

^
Fa (Ton/Ft*2>

0 0 9
ft ' ' ' ' '

10

-

(
ft

10

12

Rf (X)
i

t * * *

^

TYPE

8

10

12

:@ î̂

rig: ;:»v;::; ; ; :•

ft

a

10

PROFILE

1

CL-ML

Depth IncrwMKit i .05 m Max Depth i 7.25 m
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MORTH
Contractor! TERRA TECH.

Location* CPT-125

IDE
Toat Datai
Elavatloni

04-09-88
882.0 MSL

Paga Not 1/1
TERRA Job No. i 88-1008

TIP RESISTANCE
Oc (Ton/Ff2)

(0
L
9
a
T.\^

Q_
LUa

LOCAL FRICTION
F« (Tan/Ff2)
0 5

FRICTION RATIO
Rf (X)

6

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

Flit

CL-ML

ML

Dapth Incramant i . 05 m Max Dapth i 3. 25 m



MORTH
Contractori TERRA TECH.

Locatloni CPT-12SA

SIDE: AMDR i L_I_
Teet Ootei 04-00-88
Elevation* 689. 4 MSL

Paga Not 1 / U
TERRA Job No. i 88-1008

UP RESISTANCE
Oo (Ton/Ft *2)

LOCAL FRICTION
F. (Tan/FfZ)

FRICTION RATIO
Rf (X)

(A

OJ
-P
O

X
r-
0.Laa

300

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

$

ML

CL
S

ML

Depth Increment i . 05 m Max Depth 3.25 m
i •



r

MORTMSIDE: L_AMDF"II_L_
Contractori TERRA TECH. Test Datai 04-09-88 Paga Not 1/1

Locationi CPT-137B Elavationi 882.6 MSL TERRA Job No. i B8-1OO8

TIP RESISTANCE LOCAL FRICTION FRICTION RATIO SOIL BEHAVIOR INTERPRETED

11
0-

*

L
9
-P
Oj

X
H-
0.
Ul

41

R

Oc aan/Ft'2)
300 1

• 2

4

B

F. (Ton/Ft* 2)
s

^~

•

i I
0-

2

4

6

1 5

5

• ^

4

6

TYPE

^ S ^ • ^
i • / '• • :' |i i: L

2

4

6

PROFILE

ML
FILL

OBSTRUCT
TION "

Depth Incronant i . 05 m Max Depth • . 75 m



MORTMSIDE: LAMDRILL.
Controetori TERRA TECH. T««t Dalai 04-08-BB Paga Noi 1/1

Local iont CRT- 138 Elavationi B7fl. 5 MSL TERRA Job No. i 88-1008

TIP RESISTANCE LOCAL FRICTION FRICTION RATIO SOIL BEHAVIOR INTERPRETED
Oc <Tcn/Ff2> F. <Ton/Ff2> Rf 00 TYPE PROFILE

0 300 0 5 0 S

^

*<*
La+>
Oj

i
H-
Q.
UJ

4

A

^-\___^^

^^

2

4

V

2

4

B

>

i " t *

V

2

4

ft

TTi»K¥.¥T*F« '̂

WK

2

4

•6

i

CL-ML

OBSTRUC-I
TION *

¥"CT —It OS,
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MORTMSID L_ AMDR I L_L_
Contractor! TERRA TECH.

Localioni CRT-128
Tast Oatai 04-08-86
Elevationi 877.7 HSL

Page Not 1/1
TERRA Job No. i 88-1O08

TIP RESISTANCE
Oe (Ton/Ff2)

LDCAL FRICTION
F. (Ton/FfZ)

FRICTION RATIO
Rf U)

SOIL BEHAVIOR
TYPE

U)
L
O
•P
O

a.
UJa

300

Depth Ineramant t .05 m
I P l ( I E

Max Oapth i 1. 75 m• r t r

INTERPRETED
PROFILE

CL

ML



MOR
Contractor! TERRA TECH.
Location. CPT-128A

Test Date. 04-O9-8B
Elevations 676. 6 MSL

Page Noi 1/1
TERRA Job No. i 88-1006

TIP RESISTANCE
Be (Ton/Ff2)

(A
L
O
•P
O

0_
UJa

300

LOCAL FRICTION
ft (Ton/Ff 2)

FRICTION RATIO
Rf (X)

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

FltL

ML

ML

CL-ML

Depth Incrvmant i . 05 m Max Depth i 2. 75 m



MORTHS I DEI l_ ANIDF- I L_l_
Contractor, TERRA TECH. Teett Data, 04-06-66 Page Not 1 / 1

Location, CPT-129 Elevation, 676.2 MSL TERRA Job No. i 66-1006

TIP RESISTANCE LOCAL FRICTION FRICTION RATIO SOIL BEHAVIOR INTERPRETED
Oc (Tan/Ft*2> Fa (Ton/Ff2) Rf CD TYPE PROFILE

| 4flA n v M —

0-

2-

/^
CJ

Q)
4^
O

v^

I
1-
Q.
UT
0 4

31
•̂L

^ ————— —— ~^

•

" "1

2

4

|k

1 9

^
o!

2

4

B

,

>

•

2

4

6-

Mtt
Mff

•

0

2

4

6

t

FILL

Depth Incrimiant i . 05 m Max Depth i 1.25 m
I I I I



r.

MORTM
Contractor* TERRA TECH.
Locatloni CPT-13BA

TMS I D AMD
Taat Datai 04-08-8B
Elavationi 879.5 MSL

Paga Noi 1/2
TERRA Job No. i 88-1008

(A
Lo

a.
UJa

TIP RESISTANCE
Oc (Ton/Ft-2)

LOCAL FRICTION
F. (Ton/FfZ)

300

FRICTION RATIO
Rf O)

SOIL BEHAVIOR
TYPE

Y///S/.

INTERPRETED
PROFILE

ROAD
BA£E

CL-ML

ML

CL

ML

S.G

CL

S.G

Dapth Jncr»i««nt t . 05 m Max Dapth i 10.75 m



MORTH
Contractor* TERRA TECH.

Locations CPT-138A

i DE:
Test Oatai 04-08-88
Elavationi 879.5 MSL

Pag« Not 2/2
TERRA Job No. i 88-1008

TIP RESISTANCE
fie (Ton/Ft-2)

It
La•Po

Q_
UJa

300

LOCAL FRICTION
F. (Tan/Ft*Z>

0 S

FRICTION RATIO
Rf (X)

10

12

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

•

10

19-

1

S

SM

CU

S

CL-ML

Max Depth • 10.75 m
I f t •



r

MORTH
Contractor! TERRA TECH.
Location! CPT-129A

THSIDE: I_AMDRIL_L_
Te«t Oatei 04-08-88
Elevation, 876.2 MSL

Page Not 1/1
TERRA Job No. i 88-1008

01
L
0
•P
0z:

Q_
Ula

TIP RESISTANCE
Be <Ton/Fr2>

LOCAL FRICTION
F« (Tan/Ff2)

FRICTION RATIO
Rf 0)

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

FILL

CL

CL-ML

Depth Increment i . 05 m Max Depth i 2.75 m



MORTHS i DE: L_AMD
Contractpri TERRA TECH.
Location* CPT-129B

Ta«t Datai 04-10-88
Elavatloni 876.2 MSL

Paga Noi 1/1
TERRA Job No.. 88-1008

(0
O
•P
OJ

Q_
LUa

TIP RESISTANCE
Oo (Ton̂ fZ)

I °-pf

LOCAL FRICTION
F« (Ton/Ff2)

FRICTION RATIO
Rf CD

SOIL KHAVIOR
TYPE

I
.05. Max Depth i 3 in

INTERPRETED
PROFILE

FILL

ML
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MORTHS
Contractor! TERRA TECH.

Localloni CPT-131

i DE:
T««t Oatai 04-10-88
El ovation* 874.5 MSL

I I_L_
Pago Not 1/1

TERRA Job No. i 88-1008

TIP RESISTANCE
Be (T0n/Ff2>

La
4Ja

a.
UJa

300

LOCAL FRICTION
F« (Ton/Ff2)

FRICTION RATIO
Rf O)

SOIL BEHAVIOR
TTPE

INTERPRETED
PROFILE

2

4

TOPSdL
OR

FILL
FILL

(w/sand
seams)

CL-ML

S

CL-ML

ner< nt 05 1 DI "• • t" s "i



MORTM
Contractori TERRA TECH.

Location* CPT-132

I DEI
Test Data, 04-00-88
Elvvationi 883.0 MSL

I L_L_
Pag« Not 1/1

TERRA Job No. i 68-1008

TIP RESISTANCE
He (Ton/Ff2)

0 3QO

II
L
OP
•P0

Q_
LUa

LOCAL FRICTION
Fa (Ton/Ff2)

FRICTION RATIO
Rf CD

SOIL BEHAVIOR
TYPE

* tr-

Depth Incr«in«nt i . 05 m Max D«pth i 2.75 m

INTERPRETED
PROFILE

FILL

CL-ML



MORTM
Contractori TERRA TECH.
Location* CFT-133

SIDE: L_ AMDR i L_L_
T«»t Dotai 04-09-68
Elvvationi 885.5 HSL

Pog« Not 1/1
TERRA Job No. i 88-1008

TIP RESISTANCE
Oe (Ton/Ft'2)

0 300

OP
•Po

a.
UJa

LOCAL FRICTION
F. (Ton/Ff2)

FRICTION RATIO
Rf tt)

SOIL BEHAVIOR
TYPE

•
• "• »•"•"

>; •: •:

> ^
< is ,

S 1

'

!,il\

* >

• "" * "

• •

• •at
. ;, ;• •• •.

'. ; y •• .:

-! : i i
*j " •, •• ',.

;:S:

h
•
*
^
*
•
k

:

\

\

t

•

s

INTERPRETED
PROFILE

2

4

i

RU.

TOPSOIL
or soft CL

ML
(w/ sand
seams)

CL

CL-ML

pi I I I I
nt f ,OSf § f I x 0§ i i f 5 "< • f *



MOR
Contractor. TERRA TECH.
Location, CPT-134

L_ AMDR I I_L_
T««t Data. 04-09-88
Elevation. 880.1 MSL

Page Noi 1/2
TERRA Job No. i 88-1008

TIP RESISTANCE
Oc (Tan/Ft'2)

(0
OP

a.LUa

300

LOCAL FRICTION
F« (Ton/Ff2)
0 50-—•—«—•—•-

FRICTION RATIO
Rf CD

SOIL BEHAVIOR
TYPE

1

0«pth Incrvmant i
—— IP ——

Max Oapth . 7. 75 m

INTERPRETED
PROFILE

ML

ML or



MORTHSIDE: I_AMDF-IL.I_
Controctori TERRA TECH. T«st Oatai 04-08-08 Pog« Noi 2/2

Location* CPT-134 Elvvatloni 880. 1 MSL TERRA Job No. i 88-10O8

TIP RESISTANCE LOCAL FRICTION FRICTION RATIO SOIL BEHAVIOR INTERPRETED
Oc (Tan/FfZ) F« (Ton/Ff2) Rf GO TVPE PROFILE

0 . . . . . . . . . 3 D

Hi
L
0)

OJ

X1-
LU
° 10

19

-^
•

10 1

10

j
* k • •

w

^ r s• '

10

12-

L
•

0

12-

^ f̂exî•
0

10

12

i

s

•

.05. Max Depth t 7. 75 m
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MORTMSIDE: I_AMDF^IL_L_
Contractor! TERRA TECH. T««t Dat«i 04-09-86 Pago Not 1/1

Locationi CPT-136 El.vationi 679. 0 MSL TERRA Job No. i 88-1008

TIP RESISTANCE LOCAL FRICTION FRICTION RATIO SOIL BEHAVIOR INTERPRETED

(
0

2

'w
L
0)
•P
9

I
1-
0_
Ul
0 4

6

I I

Oc (Ton/Ft-2)
3d

^v^^^

•^~

. . 0«p^H Incc«

10 C
0-

2

4

6
•mnt j

F« (Tan/Ff2)
. . . . 5 J

V

.05fl.

2

4

6

f

Rf CO
. . . . 5

*
2

4

TYPE

$$•$&$!£
»*£\ * •* •••**"^*** ••*'•*•*•»!• •!»»/••••••-.••*•*••#%.•*••••••

®^¥î^P^;Iv

Max Depth i 1 m
1 I I f f

a

2

4

6-

I

PROFILE

i

FILL

m I 1



MORTM
Contractor! TERRA TECH.
Lacatloni CPT-137

SIDE: L_/\MDF~
Te«t Datai 04-09-88
Elavatloni BB2. 6 MSL

Paga Not 1/1
TERRA Job No. • 88-1008

0
0

2

la
L
0

9
2:

X
h-
Q_
LU
0 4

fi

TIP RESISTANCE
Oc (Ton/Ft'2)

1 3d

^

c _
10 0

0

2

4

fi

LOCAL FRICTION
F» (Ton/FfZ)
1 5

\

/

«50-

2

4

6

FRICTION RATIO
Rf (X)

1 S

\.

î

0

2

4

6

SOIL BEHAVIOR
TYPE

li\lili|fcj;

^^

2

4

6

INTERPRETED
PROFILE

i

FILL

Depth Increment i . 05 m Max Depth i . 75 m



MORTHSIDE: L _ A M D R I L _ L _
Contractor! TERRA TECH. Test Data, 04-09-88 Paga Not 1/1

Locatloni CPT-137A Elavatloni 882.6 MSL TERRA Jab No. i 88-1008

TIP RESISTANCE LOCAL FRICTION FRICTION RATIO SOIL BEHAVIOR INTERPRETED

1
0-

2

lo
L
0
•P0

I
0_
LU

4'

6

I (

Oc (Tnn/Ff2>
an

V~

10 (
0

2

4

fm (Tan/Ff2)
!

V
i 1

0

2

4

Rf 00
I !

?
2

4

B.

TYPE

g;UnMg

j ( "•?*(" T"»crj —— it i| 05 f j - J4ax Daoth i 1 m

2

4

6

I

PROFILE

CL'
RLL

FILL

l • • I



NORTHS I D« SANITARY

vaet«

• ". ''"

Tot

DEFT-
r5;

-.25
'.50
.75
.00
.25
.50
.75
.00
.25
.50
.75
.CO
.25
J.50
1.73

.].. . _ a ._ .

Mo.

,. !Jn :

Ceet)

0.82
1.64
2.46
3.23
4.10
4.92
5.74
S.56
7.38
3.20
•3.02
9.34
10.66
11.48
12.30

- '-' : "

. t W1: ~

3c (avg)
(tsf)

9.70
13.46
11.70
11.56
10.34
7.94
3.94
3.32
6.98
7.42

13.32
35.76
109.10
345.94
105.74

TERRA T
::PT-100
33-1008
(avg) :

rs 'avg)
(tsf)

0.28
0.83
0.81
0.52
0.45
0.40
0.28
0..09
0.12
0.16
0.29
0.97
3.24
4.58
3.77

c. L- n .

125 pc

Rf (avg;
!Z)

2.89
S.20
6.92
5.36
4.39
4.99
7.06
2.59
1.75
2.16
1.58
2.72
2.97
1.32
3.57

SI6V
(t§f)
0.03
0.08
0.13
0.13
0.23
0.28
0.33
0.38
0.44
0.49
0.54
0.59
0.64
0.69
0.72

"est Date
El s3v_;v; i or.
Wa.te- tab.

SOIL BEHAVICL'R TYPE

silty clay to clay
clay
clay
clay
clay
clay
clay
clay

clayey silt to silty clay
silty clay to clay

sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt

sand
sandy silt to clayey silt

S .:'!":•-;

Eq - Dr
•Z)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFNO
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

>90
UNDFND

2, : "

pu:
deg.

UNDFD
UNDFD
UNDFD
JNDF3
UNDFD
UNDFD
UNDFD
L'NDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
46-48
UNDFD

^

S?T
N

6
•?
.

11
10
3
4
3
i
5
7
14
42
>50
41

4

Su
tsf

.90
• 1 t
4 • i i

.96

.34

.34

.63

.30

.24

.54
,57
1.48
2.33
'3.03

UNDEFINED
3.75

Dr - All sands (Jaiiolkovski et al. 1985) PHI - Durgunoglu and ftitchell 1375 Su: Sk-

»*** Note: ror interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT fro* CPTINT3! fv 3.02) m*



NORTHS I Z>E SANITARY

'."' ,~- r*-t

• ' K '

J'ob
Tot

DEPTH
deters)

0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00

t ra-1
at . or

No .
. Ljn J

(feet)

0.82
1.64
2.46
3.28
4.10
4.92
5.74
5.56
7.38
3.20
9.02
9.84

10.66
11.48
12.30
13.12

; or :
i •

L - ; W t r

3c 'avg)
( ts f )

10.40
11.98
13.58
12.24
12.38
10.68
8.68
5.22
5.88
8.72

15.63
38.40

238.70
316.78
99.74

127.92

TERRA TE
CPT- 100^
33 -IOCS
(avg) ;

Fs (avg)
(tsf )

0.31
0.58
0.78
0.58
0.3S
0.25
0.21
0.12
0.13
0.07
0.08
0.45
0.57
1.64
3.91
3.79

iCH .
ii

125 pcf

Rf (avg)
(Z)

2.96
4.82
5.76
4.71
2.S4
2.34
2.44
2.38
2.18
0.33
0.54
1.17
0.24
0.52
3.92
2.96

SI8Vf

( tsf)

0.03
0.08
0.13
0.18
0.23
0.28
0.33
0.38
0.44
0.49
0.54
0.59
0.64
0.69
0.72
0.75

Test Diie
El av at i on
Wat er "; ab 1

_ SOIL BEHAVIOUR TYPE

silty clay to clay
clay
clay
clay

clayey siit to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
sandy silt to clayey silt
silty sand to sandy silt

gravelly sand to sand
gravelly sand to sand

clayey silt to silty clay
sandy silt to clayey silt

• '• •• '"^

: 92
e (iTitrt

Eq - Dr
CZ)

UNDFND
uNDFND
UNDFND
jNDFND
UNDFND
UNDFNO
UNOFND
UNDFNO
UNDFNO
UNDFNO
UNDFNO
40-50

>90
>90

UNDFND
UNOFND

,Qg_ar
-•~. J *-.

erisr.1

PHI
dec;.

UNDFD
JNDFD
fJNDFC
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNOFD
UNDFD
34-36
44-46
46-43
UNDFD
UNOFD

n

1£'
, ;-

SPT
N

7
•i
13
12
5
5
6
3
4

4
6

12
3S

>50
48
49

4

. -••
I

Su
tsf i

.36

.39
1.12
1.00
1.01
.36 i
.69
.40
.45 ,
.68

1.26
UNDEFINED
UNDEFINED '
UNDEFINED

3.25
10.59 i

Dr - AH sands (Jaaiolkowski et al. 1985) PHI - Ourgunoglu and flitcheli 1975 Su: Nk= :2

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT 'rut CPTIOl (v 3.02! ***



NORTHS I SAM I TAR Y L_/Msir>F- I

•Jen t ' . '<£ ' . •_ 'bor • i tiRFlA TECH.
- -Lot ion ; CPT-104
J:b No. s 33-1002
Tot. Unib WtT (avg) i 125 pcf

-.33
-leva;..'!-; ;
water table ine™ er .5.

DE?TH
meters)

0.25
0.50
0.75
1.00
i. ~j
1.50
1.73
2.00
2.25
2.50
2.75
3.00
3.25
ii. 30
3.75
4.00
4.25
4.50
4.75
5. CO
5.25
5.50

(feet)

0.32
1.64
1.46
3.28
4.10
4.32
5.74
5.56
7.38
8.20
9.02
9.34
10.56
11.48
12.30
13.12
13.94
14.76
15.58
15.40
17.22
13.04

2c iavg)
(tsf)

15C.54
169.32
173.96
175.36
176.30
137.92
130.44
135.18
•38.52
193.12
219.12
185.36
188.20
247.00
252.92
267.86
235.60
210.66
197.12
191.80
324.54
375.34

Fs (avg)
(tsf)

1.74
2.07
2.42
2.38
2.09
2.17
2.40
2.52
2.97
2.19
4.23
2.25
2.22
5.19
5.78
6.39
5.32
3.71
2.71
2.30
3.72
4.12

Rf (avg)
(I)

1.16
1.22
1.39
1.36
1.18
1.16
1.26
1.28
1.50
1.13
1.93
1.22
1.18
2.10
2.23
2.57
2.47
1.76
1.37
1.20
1.15
1.10

SlfiV
(tsf)

0.03
0.08
0.12
0.14
0.17
0.19
0.22
0.24
0.27
0.29
0.32
0.35
0.37
0.40
0.42
0.45
0.47
0.50
0.53
0.55
0.58
0.60

SOIL BEHAVIOUR TYPE

sand to silty sand
sand to silty sand
sand to silty sand
sar.d to silty sand

sand
sand

sand to silty sand
sand to silty sand
sand to silty sand

sand
sand to silty sand

sand
sand

sand to silty sand
silty sand to sandy silt
silty sand to sandy silt
silty sand to sandy silt

sand to silty sand
sand to silty sand

sand
sand
sand

Eq -3r
(I)

>3C
>90
>90
)90
>90
>90
>30
>30
>30
>90
>90
>90
>90
>90
>30
>30
>30
>90
>90
>90
>90
>90

PHI
deg.

>43
>43
>48
>43
>48
••48
>48
>48
>43

45-48
>48

46-43
46-48
46-i3
46-48
46-48
46-48
44-45
44-46
44-46
46-48
45-48

3PT
N

36
41
42
42
34
35
46
47
48
37
)50
35
36
>50
>50
>50
>50
>50
47
37
)50
>50

Su
tsf

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

Dr - All sands (Jamolkovski et al. 1985) PHI - Durgunoglu and Mitchell 1975

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used «th the TABULATE! GUTP'JT f rca C?TIN"i ;, 3.02) **«

L

i



MORTHS I SANITARY

TERRA TECH.

Job No. : 33-iCOS
~oi . U n i t Wtr C a v g ) : 125 pcf

Test Date :
El evat i on .:
Water table

04-10-33
310.4 MSL

(meters) : .

DEPTH
-'seters;

0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00
4.25
4.50
4.75
5.00
5.25
5.50
5.75
6.00
6.25
6.50
S.75
7.00
7.25
7.50
7.75
8.00
3.25
3.50
9.75
3.00
3.25
3.50

(feet)

0.82
1.54
2.46
3.23
4.10
4.92
5.74
5.56
7.38
8.20
9.02
9.34
10.66
11.48
12.30
13.12
13.94
14.76
15.53
16.40
17.22
13.04
13.36
19.63
20.51
21.33
22.15
22.97
23.79
24.51
25.43
26.25
27.07
27.39
28.71
29.53
30.35
31.17

3c (avg)
(tsf)

6.10
3.98
15.54
-:.34
52.22
36.78
27.16
22.56
24.72
53.44
15.46
15.04
27.70
30.44
14.56
11.33
13.14
65.36
:C4.88
96.16
116.32
237.92
36.78
33.14
24.28
20.02
13.02
15.78
13. 16
20.20
20.50
25.78
34.70
35.30
34.52
33.92
32.82
34.12

Fs (avg)
(tsf)

0.02
0.40
0.50
1.13
1.43
0.66
0.72
0.50
0.43
1.32
0.57
0.31
0.41
1.31
0.41
0.15
0.17
2.75
3.38
3.49
2.15
1.88
3.18
1.91
1.14
0.98
0.31
0.73
0.75
0.80
0.81
0.75
0.36
0.39
1.04
0.85
1.00
0.99

Rf (avg)
(Z)

0.33
4.55
3.23
2.73
2.73
1.79
2.64
2.20
1.35
3.41
3.70
1.31
1.47
4.32
2.34
1.23
1.31
4.20
3.22
3.63
1.35
0.79
3.29
5.75
4.68
4.91
5.05
4.65
3.94
3.98
3.93
2.89
2.77
2.31
3.00
2.51
3.05
2.90

SISV
(tsf)

0.03
0.08
0.13
0.17
0.20
0.22
0.25
0.27
0.30
0.33
0.35
0.38
0.40
0.43
0.45
0.48
0.51
0.53
0.56
0.58
0.61
0.63
0.56
0.68
0.71
0.74
0.76
0.79
0.81
0.84
0.36
0.39
0.32
0.94
0.97
0.99
1.02
1.04

SOIL BEHAVIOUR TV?;

sensitive fine grained
clay

silty clay to clly
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
sandy silt to clayey silt

silty clay to clay
clayey silt to silty clay
clayey silt to silty. clay
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sandy silt

sand
sandy silt to clayey silt

clay
clay
clay
clay
clay

silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey si'.t to silty clay
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt

Eq - Dr
(I)

UNDFND
UNOFNO
UNDFNO
UNDFND
UNDFND
UNDFNO
UNDFNC
UNDFND
UNDFND
UNDFND
UNEFND
UNOFNO
UNDFNO
UNOFND
liND'ND
UNOFND
UNDFND
UNDFND
UNOFND
UNDFND
70-80
>90

UNDFND
UNDFND
UNDFND
UNDFNO
UNDFND
UNDFND
UNOFNO
UNOFND
UNOFNO
UNDFNO
UNDFND
•JNDFND
UNOFND
UNDFND
UNDFND
L'NDFND

PHI
deg.

UNOFO
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
'JSDFD
UNDF3
UNDFD
UNDFD
UNDFD
UNDFD
UNOFO
ONDF:
UNOFC
UNDFD
UNDFD
UNDFD
UNDFD
UNOFD
40-42
44-46
UNDFD
UNDF3
UNDFD
'JNDFD
UNDFC
UNDFD
UNDFD
UNDFD
UNDFO
UNDFD
UNOFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

S?T
N

3
3
10
15
20
14
10
3
3
26
10
3
.;
J 5

7
5

31
40

37
45
37
32
it
!C

17
15
12
13
13
* *>

iO

14
* i

13
16
13

3u
tsf —

.50

.73
1.28 "̂
3.43
4.2:
3.34̂ 1
2.23
1.34

•1l-
1.24
1.23
2. 25 HI
2. i7
1.15

i:*"
5.37
3 f r
.00

7.33««
UNDEFINED
UNDEFINED

7.37y
2.55
1.31

'::*
• wU

.13

.47
1.55-
1.57
2.01
2.75
2.7?"'
2.72
2.57
2.57—
2.58

Or - All sands Jaaiolkowsk: et al. 19855 PHI - Durgunogiu and Kitchei! 1975 • u : 12

»*** Note: For interpretation purposes the PLOTTED CRT PROFILE should be used wi th the TABULATED OUTPUT frcs CPTINTR1 (v 3.02) ****



NORTHS I t>E SANITARY

Job Mo. ;
.!.. • • .^ '.. • '

• •.-' '^ m Lw 1 i .i. -* /*

DE?*
•leters/

0.23
0.50
0.75
1.00
1.25
1.5C
.75
.00
.25
.30
.75
.00
.25
.50

Ut 1 U

4.CO
4.25
4.50
4.75
5.00
5.25
5.50
5.75
s.oo
5.23
5.50
6.75
7.00
7.2!
7.50
7.75

H
(feet.1

0.32
1.54
2.46
3.28
4. 1C
4.32
5.74
5.56
7.23
3.20
3.02
3.34

10.S6
11.43
12.20
* * t *

12.34
14.76
15.58
16.40
17.22
13.04
13.36
19.69
2C.51
21.23
22.15
22.37
23.79
24. 51
25.43

: TERRA TEC
CPT-134
S3- 1003

fc, tavg) : 1

2c (avg)
(tsf)

21.
23.
13.
14.
12.
12.
93.
54.
31.

26
12
72
02
33
43
12
36
34

71.38
32.
23.
15.
11.
47.

i*toi

193.

43
74
16
72
50
34
44

223. 10
298.
282.
252.
253.
291.
307.
326.
341.
238.
305.
303.
233.
311.

22
16
36
26
52
10
36
43
40
26
48
46
38

uii i •

25 pcf

Fs (avg) Rf (avg)
(tsf) (X)

0.19
3.27
0.31
0.22
0.16
0.19
2.25
0.60
0.95
0.44
0.09
0.13
0.20
0.16
0.67
0.74
0.36
0.68
1.32
0.41
0.89
0.44
0.68
2.26
0.56
2.39
1.13
0.37
1.32
1.28
5.39

0.62
1.13
2.27
1.54
1.14
1.51
2.42
1.09
1.16
0.52
0.27
0.56
1.32
1.35
1.42
0.60
0.50
0.31
0.44
0.15
0.35
0.17
0.23
0.74
0.17
0.70
0.33
0.12
0.43
0.55
1.89

3I8V
(tsf)

0.03
0.03
0.13
0.13
0.23
0.23
0.33
0.38
0.44
0.47
0.49
0.52
0.55
0.57
0.60
0.62
0.65
0.67
0.70
0.73
0.75
0.78
0.80
0.33
0.85
0.83
0.91
0.93
0.96
0.98
1.01

Teat Date
El evat i on
Water tabl

SOIL BEHAVIOUR TYPE

silty sand to sandy silt
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
silty sand to sandy silt
silty sand to sandy silt

sand to silty sand
sand to siity sand

silty sand to sandy silt
silty sand to sandy silt
sandy silt to clayey silt
clayey silt to silty clay
silty sand to sandy silt

sand
sand

gravelly sand to sand
gravelly sand to sand
gravelly sand to sand
gravelly sand to sand
gravelly sand to sand
gravelly sand to sand

sand
gravelly sand to sand
gravelly sand to sand
gravelly sand to sand
gravelly sand to sand
gravelly sand to sand

sand
sand to silty sand

. 04-09-3S

Eq - Dr

80-30
UND'N'D
UNDFND
UNEFND
UNDFND
UNDFND
30-30
50-70
70-80
60-70
40-50

<40
UKDFNO
UNDFND
50-60
70-30
>90
>90
>90
>90
>90
>90
>90
>90
>9C
>90
>30
>90
>90
>90
>90

'HI
deg.

>43
UNDFD
UNDFD
UN"F"
UNDFD
UWFD
42-44
40-42
40-42
40-42
34-36
32-34
UNDFE
UNDFD
36-33
42-44
44-46
44-46
44-46
44-46
44-46
44-46
44-46
44-i5
44-46
44-46
44-46
44-46
44-46
42-44
44-46

;PT

10
q
7
5
c

3

20
18
20
17
' A
IV

3
5
5
15
24
37
26
48
-5
40
41
47
>50
>30
>50
>50
43
43
45
>50

Su
tsf

UNDEFINED
1.32
i t *w

1.15
1.13
1.01

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

1.21
.31

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

D: - All sands (Jaiiolkowski et al. 1385) PHI - Durgunoglu and H i t c h e i l 1375 Su: Nk= 12

•- *M* Note: For interpretation purposes the PLOTTED CPT SRQFILE should be used with the TABULATED OUTPUT froi IPTINTS! •:•/ 2.02) ****



NORTHS ID I TAR: Y

"on
1 '"i
Job
Tot

:£FT.H
(teters)

0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
.•% Mf

*.» WW

:.75
3.00
2.25
3.50
2.75
4.00
4.25
4.50
4.75
5.00
5.25
5.50

tract

. Un i

(feet)

0.82
1.S4
2.46
3.28
4.10
4.92
5.74
6.56
7.3S
3.20
9.02
9.34

10.66
11.48
12.30
13.12
13.94
14.76
15.58
16.40
17.22
13.04

;or :
i •

. •-, wt.
]: :avg)

(tsf)

75.10
139.14
61.13
25.36
55.06
45.18
55.26
52.86
65.30
57.18
53.66
75.36
42.46
16.44
25.30
13.38
12.06
12.80
12.46
137.40
333.33
501.22

TERRA TECH.
i-'SJT ... « f.T"~

3s-:oos
(avg; :

Fs (avg)
(tsf)

0.68
1.00
0.70
0.33
0.52
0.74
1.10
0.53
0.47
0.40
0.36
0.33
0.58
0.24
0.33
0.34
0.13
0.16
0.09
0.77
1.03
5.78

125 pc?

Rf (avg;
(X)

0.90
0.72
1.14
1.40
0.94
1.54
1.66
1.00
0.71
0.70
0.52
0.43
1.37
1.48
2.19
2.53
1.11
1.25
0.72
0.56
0.32
1.13

SI3V
(tsf)

0.03
0.08
0.13
0.18
0.23
3.23
0.33
0.38
0.44
0.47
0.49
0.52
0.35

.0.37
0.60
0.62
0.63
0.67
0.70
0.73
0.75
0.78

Tesb Date
T" "* •;..•,•,..- v;!->- -I ... .-

U/atsr tab I

SOIL BEHAVI3UR TYPE

sand to

silty sanij
sandy silt
silty sand
silty sand
silty sand
silty sand

sand to
sand to
sand to
sand to

silty sand
sandy silt
sandy silt
clayey sil
sandy silt
sandy silt
sandy silt

gravelly

silty sand
sand
to sandy silt
to clayey silt
tc sandy silt
to sandy silt
to sandy silt
to sandy silt
silty sand
silty sand
silty sand
silty sand
to sandy silt
to clayey silt
to clayey silt

t to silty clay
to clayey silt
to clayey silt
to clayey silt
sand
sand to sand
sand

04-
"jC;-

e (i?ie;

Eq - Dr
(7.)

>90
>90

30-30
uNDFND
7G-3C
50-70
70-90
50-70
60-70
50-70
60-70
50-70
50-60
UNDFND
L'NDFND
UNDFND
J'NDFNO
UNDFND
UNDFNO
30-90
>90
>90

03-38
•'•

••irl>

PHI
deg.

>43
>48

45-4S
UNOFD
42-44
40-42
42-44
40-42
40-42
38-40
40-42
40-42
3S-38
I'NDFD
UNCFD
UNOfD
UNOFD
OWF!)
UNDFD
40-42
46-48
45-48

<~!
, -.

SPT
N

13
27
20
10
IS
14
21
17
1£
14
16
13
14
5
10
6
5
5 •
5
26
>50
>30

" ~ M

Su
tsf M

UNDEFINED
UNDEFINED
UNDEFINED "

2.09
UNDEFINED
UNDEFINED*
UNDEFINED
UNDEFINED
UNDEFINED _
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED**

1.31
2.04
1.04̂
.32
.39
,';5

UNDEFINED™
UNDEFINED
UNDEFINE:

Dr - All sands (Juiolkouski et al. 1935) PH! - Durgunoglu and nitchell 1975 Su: Nk= 12

"** Note. Tor ir.terpretatioa purposes the PLOTTED CPT PROFILE should be used with the TABULATED CUTPL'T froa :PTINTR; (v 3.02; *»**



i r>E SANITARY L.AIMDF"!
•:"!••„ vac ccr : 7Z.RRA TECH. Test Datt .

:<b No. : 33-1003 Water table (meter3J . 1
:-t . Unit UJt . Cavg.i : 125 pc •?

3E?~r
Deters)

0.25
0.50
•} ?c

1 « CD

i
•<ast)

0.32
1.54
2.4S
3.23

3c (avg)
(tsf:

51.10
105.60
S3. 52
296.56

Fs (avg)
'tsf}

0.23
0.99
1.41
2.35

Rf (avg)
'*}

0.46
0.94
1.63
0.39

SIGV
(tsf)

0.03
0.08
0.13
0.13

SOIL BEHAVIOUR TYPE
*

sand to silty sand
sand to silty sand

silty sand to sandy silt
sand

Eq - Dr
(Z)

>90
>90
>30
>90

PUT C3»
1 1 . * Ml .

deg. N

)43 12
>*B 25

46-48 27
;4S >50

Su
tsf

L'NDEFINES
UNDEFINED
I'NDEFINED
•N;EF:NED

3r - 411 iands (Jaiiolkowski et al. 1385) PHI - Durgunoglu and Jlitcheii 1975 5u: Nk= 12

»»** Note: "or interpretation purposes the PLOTTED C?T PRO'ILE should be used «th the TABULATED OUTPUT froi CPTINTR1 !v 3.02! ****



NORTHS IDE SANITARY

Contra..: tor : TERRA TECH.. Tsst 6ata : >4-09-3S
Location 2 CPT-137 Elevation : 382.6 !"1£L

• • -, -i

DEPTH
Waters) ( f ee t )

C.25 0.32
0.50 1.54
* 7C * if

L i Wt .

I; (avg)
( t s f )

35.38
32.12

132.72

( a v g > ,

Fs (avg)
( t s f )

0.50
1.08
f *1*
l .Ot/

|--,er ,, jT
X A* -W ^ '- 1

Sf 'avg)
(1}

1.42
3.36
0.38

5I6V
I t s f )

0.03
0.08
0.13

SOIL BEHAVIOUR TYPE

silty sand to sandy silt
clayey silt to silty clay

sand to sil ty sand

Eq - Or
(Z)

20-30
UNDFND

>30

PHI
de;.

>43
'JNDFD

>48

3PT
N

* 4
i i

15
32

Su
tsf

UNDEFINED
2.57

UNDEFINED

Dr - All sands (Jaaiolkovski et al. 1385) PHI - Ourgunogiu and ilitcheii 137S Su: Nk* 12

*+** Note: "or interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATE CUTP'JT froa CPTIN7S1 !v 3.02}



NORTHS I Dl

ata 04-03-3S
Location :
Job No. :
"*" ... |, '.j I, .

DEPTH
'saters) (

0.25
0.50
0.75
1.00

Uni -'j Wt .

feet)

Vi 04

1.54
2.46
3.23

2c (avg)
( t s f )

ifi.se
31.50

269. 70
506.10

CFT-137A.
33-1003
Cavg.'s :

Fs (avg)
( ts f )

0.23
0.33
1.53
2.53

Elevafci on
Water tabl

: 332.6 h
e (meters! : 1. 6

125 pcf

Rf (avg)
(Z)

1.70
2.S3
0.57
0.51

SIGV
( tsf)

0.03
0.08
0.13
0.13

SOIL 3EHAVIBUR TYPE
•

sandy silt to clayey silt
sandy silt to clayey silt

sand
gravelly sand to sand

Eq - 3r
CZ)

UN3FND
UNDFND

>90
>90

PHI
de;.

'JNDFD
UNDFD

>48
;^8

SPT
N

5
12

>50
>50

Su
tsf

1.27
2.61

UNDEFINED
^DEFINED

Dr - .All sands (Jaiiolkowski et al. 1985) PHI - Durgunoglu and Hitchell 1975 Su: Nk= 12

— **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froi CPTINTR! (v 3.02) *«*



NORTHSI SANITARY IVANDF- I l_l_

Contractor :TERRA TECH.
Location :CPT-137B
Job No. :88-1008
Tot. Unit Wt. <avg) : 125 pcf

Test Date :4-09-88
Elevation :882.G MSL
Water table (meters) : 1.6

DEP1
deters)

0.25
O.SO

'H
(feet)

0.82
1.64

Oc (avg)
(tsf)

SS.14
223.80

Fs (avg)
(tsf)

0.68
1.54

Rf (avg)
(Z)

1.23
0.69

SIGV
(tsf)

0.03
0.08

SOIL BEHAVIOUR TYPE

silty sand to sandy silt
sand

Eq - Dr
(1)

>90
>90

PHI
deg.

>48
>48

SPT
N

18
43

Su
tsf

UNDEFINED
UNDEFINED

Dr - All sands (Jaiiolkovski et al. 1985) PHI - Robertson and Caipanella 1983 Su: Nk= 12

tm Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froi CPTINTRl (v 3.02) *«»•



NORTHS I Dl I TARTY

:_-•'-

3E?"
;«e:ers;

0.25
0.50
0.75
:.oo
1.25
1.50
1.75
2.00
.25
.50
.75
.00
.25

3.50
3.75
4.00
4.25
4.50
4.75
5.00
5.25

'; -- ac ';

(feet)

0.32
1.54
2.46
3.23
4.10
4.92
5.74
5.56
'.33
3.20
9.02
9.34
10,56
11.43
12.30
13.12
13.94
14.75
!5.58
15.40
17.22

or : T

1c 'avj)
•tsf)

6.34
9.34
3.30

19.38
38.22
36.24
35.83
33.46
25.12
22.16
31.48
40.34
30.54
30.23
30.48
36.44
59.36
58.44
85.34
262.30
455.38

ERRA TE
FT-1C1

.rs (avg)
(tsf)

0.01
0.14
0.53
0.40
1. 11
0.85
0.67
0.59
0.50
0.25
0.30
2.51
0.38
0.70
0.46
0.70
2.51
3.26
3.52
5.00
4.75

c;~ .

125 pcf

Rf (avg)
(I)

0.15
1.40
6.05
2.04
2.90
2.35
1.86
1.75
1.93
1.16
0.96
3.70
2.39
2.31
1.51
1.32
4.40
5.57
4.12
1.90
1.04

siav
(tsf)

0.03
0.08
0.13
0.18
0.23
0.28
0.33
0.38
0.42
0.45
0.47
0.50
0.53
0.55
0.58
0.60
0.63
0.65
0.63
0.71
0.73

Test Dat*
£1 evat i on
Wat sr t ab I

_50IL BEHAVIOUR TYPE

sensitive fine grained
clayey silt to silty clay

clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sandy silt
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay

clay
clayey silt to silty clay

sand to silty sand
sand

: 91
e .(met

Eq -Dr
(I)

UNOFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNOFND
UNDFND
UNDFND
40-50
UNDFND
UNOFND
UNOFND
UNDFND
UNDFND
UNDFND
UNOFND
UNDFND

>90
>90

9.3 ,x
a f s j

P'J-
dec.

•JSDFD
UNDFD
UNDFD
L'NDFD
UND'D
UNDFO
UNDFD
UNDFD
UNDFD
UNDFD
34-36
'JNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
44-46
46-48

T-;

5PT
K

3
5
8
7
15
14
14
13
10
3
10
20
15
12
12
14
23
>50
41
>50
>50

3u
tsf

.56

.31

.72
1.60
3.16
2.S9
.96
.75
.14
.80

UNDEF NED
.35
.43
.46
.47

2.37
4.37
4.79
7.03

UNDEFINED
UNDEFINED

• All sands (Jaaiolkovski et al. 1985) PHI - Durgunoglu and Hitchell 1975 Su: Nk= 12

»*** Note: For interpretation purposes the PLOTTED C?T PROFILE should be used «th the TABULATED OUTPUT froi CPTIN7S1 (v 3.02) **«



NORTHS I TAR:Y

TERRA TECI-i.
,"• *•• -!• H "i -~i- ~

Con b rac cor :
i I • _i—1-". .A >., i on .
Job Mo. : 3S-100S
Tot. Unib Wt^ <:avg> :: 125 pc f

Test Dace :
Elevation i
Water table

04-03-33
327.3 MSL

(meters:) :

DEP7I
Caeters)

0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00
4.25
4.50
4.75
5.00

j
(feet)

0.82
1.64
2.46
3.28
4.10
4.92
5.74
5.56
7.38
8.20
3.02
3.34
20.66
11.48
-.2.30
13.12
13.34
14.76
15.58
16.40

3c (avg)
:tsf)

5.68
12.34
10.36
16.16
13.04
21.00
23.34
24.38
27.24
33.76
61.56
33.13
32.08
33.48
51,40
53.34
43.00
63.16
40.76
234.30

Fs (avg)
(tsf)

-0.00
0.44
0.46
0.41
0.67
0.86
0.48
0.47
0.41
0.66
1.29
1.44
0.62
0.67
1.24
2.25
1.12
1.38
0.38
4.11

Rf (avg)
(Z)

-0.07
3.38
4.44
2.54
3.53
4.08
1.33
1.87
1.51
1.95
2.10
4.35
1.35
2.01
2.42
4.22
2.61
2.18
2.39
1.75

SI6V
(tsf)

0.03
0.08
0.13
0.18
0.23
0.28
0.33
0.38
0.44
0.49
0.54
0.53
0.64
0.69
0.74
0.79
0.85
0.90
0.93
0.95

SOIL BEHAVIOUR TYPE

undefined
silty clay to clay

clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sandy Silt

silty clay to clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt tc clayey silt
clayey silt to silty clay
sandy silt to clayey silt
silty sand to sandy silt
sandy silt to clayey silt

sand to silty sand

Iq - Dr
(Z)

UNDFND
UNDFND
UNDFND
JNDFND
UNDFND
UNDFND
UNDFND
'JNDFND
L'NDFNO
UNDFND
60-70
UNDFND
UNDFND
-J.NDFND
UNDFND
UNDFND
UNDFND
50-60
UNDFND

>30

PHI
de§.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
38-40
UNDFD
UNDFD
UNDFD
UNDFS
U.MDFO
UNDFD
36-33
UNOFD
42-44

SPT
N

UDF
3
1C
3
12
4 ft
* W

•}

10
10
13
20
21
12
13
20
26
16
20
16
>50

Su
tsf

UNDEFINED
1.07
.as
1.33
1.56
1.72
1.36
2.04
2.23
2.77

UNDEFINED
2.71
2.62
2.73
4.22
4.37
3.51

UNDEFINED
3.31

UNDEFINED

Dr - All sands Caiiolkowski et al. 1985) PHI - Ourgunoglu and Hitchell 1375 Su: Nk= 12

m* Note: For interpretation purposes the PLOTTED CPT PROFILE should be used vith the TABULATED OUTPUT froi CPTINTRl (v 3.02} "»



MORTTHS SANITARY I_AIXIZ>F- I I_L_

Contractor
Loc at i on :

: TERRA TECH.
CPT-102A
33-1008

•H Wt7 (avg) : 125 pc f

Test Date : 04-OS -G
Elevation : 917.3

v t abl •£ . (meters >

DE?
(aeters)

0.25
0.50
».7S
1.00
1.25
i.30
1.75

TH
(feet)

0.32
1.54
2.46
3.28
4.10
4.32
5.74

9c (avg)
(tsf;

3.12
14.32
12.12
5.34
3.36
16.36
32.72

rs (avg)
(tsf)

0.12
0.53
0.22
0.02
0.02
0.05
1.72

Rf (avg)
(Z)

1.23
3.67
1.73
0.34
0.13
0.27
5.27

siav
(tsf)

0.03
0.08
0.13
0.18
0.23
0.28
0.33

SOIL BEHAVIOUR TYPE

clayey silt to silty clay
silty clay to clay

clayey silt to silty clay
sensitive fine grained
sensitive fine grained

silty sand to sandy silt
clay'

Eq - Dr
(Z)

UNDFND
•JNBFND
UNDFND
U'NDFND
UNDFND
<40

UNDFND

pur
deg.

UNDF3
UNDFD
UHCFD
^NDFD
UHDFB
34-35
UNDFD

S?T
N

4
3
6
?

4
M '

31

Su
tsf

.75
1.13
.33
.-3
.57

JNDEF'SED
2.S3

Dr • All sands (Jaiiolkovski et al. 1385) PHI - Durgunoglu and Kitchell '375

— **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used uith the TABULATED OUTPUT froa CPTINTS1 (v 3.02) »***



SANITARY

• '_ : "i

-_" O b

DEPTH
deters)

0.25
5.50
C.75

.00
1C

1 *W

.50

.75

.00

.25

.50

.75

.00

.25

.50
3.75
4.}0
4.25
4.50
4.75
4.35

'•-• '' -5C Z
at i on

Mo .
. iJni

(feet)

0.32
1.64
2.46
3.23
4.10
4.92
5.74
5.56
7.38
9.20
3.02
9.34

10.66
11.43
12.20
13.12
13.94
14.76
15.58
16.24

or :

•

t Wt r

Qc !avg)
( t s f )

3.18
14.70

9.72
9.9B

22. 13
32.30
37.22
24.00
15.73

3.24
12.52

3.82
57.93

231.08
276.30
48.58
34.73
35.58

137.20
530.34

TERRA TE
CP7-102B
33-1003
•'avg) :

Fs (avg)
( t s f )

-0.00
0.54
0.37
0.06
0.03
0.54
0.84
0.66
0.36
0.27
0.25
0.21
0.23
1.39
1.31
1.20
0.32
0.41
3.16
4.37

I:H .

125 pc

Rf (avg)
(I)

-0.13
4.33
3.85
0.56
0.35
1.67
2.25
2.74
2.31
3.23
2.01
2.36
0.34
0.60
0.47
2.46
0.91
1.16
1.60
0.82

T

SI6V
( t s f )

0.03
0.08
0.13
0.18
0.23
0.28
0.33
0.38
0.44
0.49
0.54
0.59
0.64
0.69
0.74
0.79
0.89
0.90
0.93
0.95

"!"ast pate
El evafc . on
Water tad I

% SOIL BEHAVIOUR TYPE

undefined
clay
clay

sandy silt to clayey silt
silty sand to sandy silt
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay

clay
clayey silt to silty clay

sil ty clay to clay
sand to silty said

sand
gravelly sand to sand

sandy silt to clayey silt
sil ty sand to sandy silt
silty sand to sandy silt

sand to silty said
gravelly sand to sand

^ ''"''"
e tints'1;

Eq - Dr
(X)

UNOFND
UNOFND
UNDFND
UNOFND
40-50
UNDFND
UNDFND
UNDFND
UNDFND
UNDFNO
UNDFND
UNOFND
60-70

>90
>90

UNDFND
<40
<40

30-90
>90

OS -33
-» tr v•' » —

er s ;

•*u*.-Hi
deg.

UNDFO
UNDFD
UNDFD
L'NDFD
36-33
UNDFD
UNDFD
UNDFD
b'NDFD
I'NDFD
UNDFO
UNDFD
38-40
44-46
44-46
UNDFO
32-34
32-34
42-44
46-43

3L

3?T
N

UDF
14

<t
4
7

12
14
4 4

8
3
6
5

15
44
44
19
11
11
47

>50

IB

*

3u
tsf ^

UNDEFINED
1.2!
.79*
.31

UNDEFINED
2.56 ui
3.07
1.56
1.27 .
.64 -

1.00
.58

UNDEFINED Mi
'^DEFINED
UNDEFINED

3.99y
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFISEH

sands (Jaaiolkovski et al. 1395! PHI - Durgunoglu and Hitchell 1375 Su: Nk=

**** Nota: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froi CPTINTR! (v 3.02) **



MORTMS I S AIM I

• J o i~

Job
Tot

DEPTH
deters)

0.25
0.50
0.75
:.oo
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00
4.25
4.50
4.75
5.00
5.25
5.5C
5.75
5.00
6.25
6.50
6.75
7.00
7.25
7.50
7.75
3.00
S.25
3.5?
3.75
3.00
9.25
3.50

at i on
No.

. L'n i

(feet)

0.82
1.64
2.45
2.23
4.10
4.32
5.74
6.56
7.38
3.20
3.02
3.84
10.66
11.48
12.30
13.12
13.34
14.75
15.58
16.40
« 7 <%Ai/.ii

13.04
13.36
13.63
20.51
21.33
22.15
22.97
23.79
24.51
25.43
25.25
27.07
27.89
23.71
23.53
30.25
31.17

t i-Jt .

2c 'avg)
(tsf)

4.40
3.44
14.14
13.10
11.32
4.38
5.42
23.50
21.00
13.70
13.38
44.72
54.86
26.10
24.30
16.52
14.44
130.82
32.16
42.74
40.30
41.12
51.22
52.34
54.06
41.34
23.56
28.48
28.58
29.82
36.32
13.92
33.30
29.20
28.22
29.18
33.28
30.52

TERRA ~E
CPT-103
33-1003
(avg) :

Fs (avg)
^tsf)

0.03
0.17
0.73
0.34
0.53
0.20
0.08
0.20
0.18
0.22
0.06
0.50
1.30
0.52
0.49
0.35
0.13
3.47
4.05
1.23
1.20
1.19
2.23
2.19
2.71
2.19
0.96
0.99
0.94
0.88
1.00
1.71
1.41
0.73
0.68
0.54
0.80
0.61

'— ; '. m

125 ,jc v

Rf (avg)
(I)

0.73
1.30
5.19
5.38
4.46
4.47
1.43
0.33
0.88
1.12
0.33
1.33
2.92
2.01
1.37
2.14
0.33
2.65
4.32
2.87
2.38
2.30
4.35
4.13
5.01
5.29
3.26
3.49
3.28
2.96
2.74
3.90
3.64
2.50
2.41
2.21
2.41
1.99

SISV
(tsf)

0.03
0.03
0.13
0.18
0.23
0.27
0.30
0.33
0.35
0.38
0.40
0.43
0.45
0.48
0.51
0.53
0.56
0.58
0.61
0.63
0.65
0.63
0.71
0.74
0.76
0.79
0.81
0.84
0.86
0.89
0.32
0.34
0.37
0.33
-..02
1.04
1.07
1.10

. SS'C woi'C e
El ev-iit i or.
Water tab I

% SOIL BEHAVIOUR TYPE

sensitive fine grained
clayey silt to silty clay

clay
clay
clay
clay

sensitive fine grained
silty sand to sandy silt
sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sandy silt
silty sand to sandy silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
silty sand to sandy silt

very stiff fine grained (*)
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt

2 91
e .(met

Eq - Dr
(I)

UNDFND
UNDFND
UNDFND
'JNDFND
UNDFND
UNDFND
UNDFND
40-50
UNDFND
UNOFND
<40

50-50
UNOFND
UNDFSD
UNDFND
UNDFND
UNDFND
30-30
UNDFND
UNDFND
UNOFND
JNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNOFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

7 . 4
S'f 3 )

PHI
dec.

UNDFD
UNOFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
35-38
UNDFD
UNDFD
32-34
33-40
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
42-44
UNO'0
UNDFD
UNSFD
UNOFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
-JNDFD
UNDFD
UNDFD

M3L

3PT
N

2
5
14
13
11
-
3
8
3
3
6
14
25
10
10
3
6
42
>50
15
15
15
25
25
35
40
4 fif
14
14
14
14
21 .
13
21
11
11
13
10

. 3

5u
tsf

.36

.78
1.16
1.07
.37
.34
.42

UNDEFINED
1.71
1.50

UNDEFINED
UNDEFINED

5.35
2.11
2.01
1.31
1.12

UNDEFINED
UNDEFINED

3.47
3.27
3.22
4.17
4.26
4.40
3.33
2.35
2.25
2.26
2.35
2.89
3.52
3.09
2.23
2.20
2.23
2.51
2.38

Or - All sands (Jaaiolkowski et al. 1385) PHI - Durganoglu and Hitchsli 1375 Su: Nk= 12

(») overconsolidated or ceaented

**«* Note: ror interpretation purposes the PLOTTED CPT PROFILE shcald be used with the TABULATED OUTPUT fro§ CPTINTRi (v 3.02) **«



NORTHS I DE SAIMI TARTY

DEPTH
(meters)

3..7S
10.00
0.25
0.50
0.75
1.00
1.25

11.50
11.75
12.00
12.25
12.50
12.75
13.00
13.25
13.50
12.75
14.00

'feet;

31.39
32.31
33.63
34.45
35.27
36.09
36.91
37.73
38.55
39.37
40.19
41.01
41.33
42.65
43.47
44.29
45.11
45.93

(tsf)

37.32
29.74
26.82
43.60
31.48
41.00
39.72
23.68
44. S3
35.20
32.36
39.66
21.66
28.48
37.34
37.23
33.64
33.54

Fs (avg)
(tsf)

1.14
1.51
0.89
2.11
0.39
1.40
1.14
0.78
1.27
1.59
1.10
1.01
0.94
0.61
0.90
1.01
0.64
0.58

Rf (avg)
(Z)

3.06
5.07
3.30
4.84
2.84
3.40
2.88
2.73
2.35
4.53
3.34
2.55
4.34
2.13
2.40
2.70
1.91
1.73

SI3V
(tsf)

1.12
1.15
1.17
1.20
1.22
1.25
1.27
1.30
1.33
1.35
1.38
1.40
1.43
1.45
1.48
1.51
1.53
1.56

3CIL 3EHAV 10112 TYPE

clayey silt to silty clay
clay

clayey silt to silty clay
silty clay to clay

sandy silt to clayey silt
clayey silt to siity clay
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt

silty clay to clay
clayey silt to silty clay
sandy silt to clayey silt

silty clay to clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt

EC - Dr
(ZJ

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNOFNO
UNDFND
UNDFND
UNDFNO
UNOFND
UNDFNO
UNDFND
UNDFND
UNDFND
UNOFNO
UNDFNO

deg.

UNDFD
UNDFD
UNDFD
UNO'S
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNOFD
UNDFD
UNDFD
UNDFD
UNOFD
UNDFD

SPT

13
23
13
23
12
20
15
14
17
22
16
IS
14
t i

14
14
13
13

Su «
:sf

' 2.34̂
2. 30
2.06
3.45
2.44 **
3.23
3.12
2.19*
3.52
2.73
2.53
3.09
1.53
2.15
2.38M
2.37
2.57
2.55̂

Or - All sands (Jaaiolkovski et al. 1985) PHI - Durgunoglu and Hi knell 1975 Su:

»*** Note: fjr interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT fro« CPTINTR1 Cv 3.02) **



NORTHS IDE SANITARY

; TERRA TECH. LocatiCT : C

(aetsrs)

3.75
10. CO
10.25
10.50
10.75-
11.00
11.25
11.50
11.75
12.00
12.25
12.50
12.75
13.00
13.25
13.50
13.75
14.00
14.25
14.50
14.75
15.00
13.25
15.50
15.75

''eet)

21.33
32.31
33.63
34.45
35.27
36.03
36.31
37.73
38.55
33.37
•JO. 19
41.01
41.83
42.65
3̂.47
44.29
45.11
45.33
46.75
47.57
48.39
49.21
50.03
50.35
51.67

(tsf)

36.20
40.72
43.32
36.43
43.36
48.76
51.78
44.68
45.44
43.56
43.52
42.84
46.04
47.50
46.14
54.18
51.26
55.38
46.50
51.32
53.86
53.86
50.86
75.44
216.26

CtsM

1.15
1.43
1.60
1.60
1.59
1.64
1.33
1.35
1.47
1.36
1.45
1.34
1.44
1.55
1.71
1.73
1.87
2.04
1.55
1.89
1.73
1.97
1.32
2.28
4.35

Rf !avg) SIC
(!) <ts

3.17.
3.52
3.70
4.38
3.62
3.37
3.54
4.37
3.23
3.13
3.34
3.12
3.13
3.25
3.71
3.19
3.65
3.69
3.33
3.69
3.22
3.65
3.58
3.02
2.29

v SG;L BEHAVIOUR ">-.
•»
.07 clayey silt to iiity clay
.10 clayey silt to silty clay
.12 clayey silt to silty clay
.15 silty clay to clay
.17 clayey silt to silty clay
.20 clayey silt to silty clay
.22 clayey silt to silty clay •
.25 silty clay to clay
.27 clayey silt to silty clay
.30 sandy silt to clayey silt
1.33 clayey silt to silty clay
.35 sandy silt to clayey silt
1.38 sandy silt to clayey silt
.40 clayey silt to silty clay
[.43 clayey silt to silty clay
.45 sandy silt to clayey silt
.48 clayey silt to silty clay
.51 clayey silt to silty clay
.53 clayey silt to silty clay
.56 clayey silt to silty clay
1.58 sandy silt to clayey silt
1.61 clayey silt to silty clay
i.63 clayey silt to silty clay
1.66 sandy silt to clayey silt
1.69 silty sand to sandy silt

~. "«.
CQ " J'

UNDFN'D
UNBFND
UNDFND
'JNDFND
L'NDFN'D
UNDFND
UNDFND
UNDFND
UNDFND
UNBFND
•JNDFND
UNDFND
UNDFND
UNDFND
UNBFND
UNDFND
UNDFND
UNDFND
L'NDFND
UNDFNB
UNDFND
UNDFND
L'NDFND
'JKDFXD
30-30

aeg.

:NDF;
JNDFQ
LNDFD
UNDFD
L'NDFD
'JNCFB
L'NDFD
UNDFD
L'NDFD
UNDFD
JNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNBFD
UNDFD
UM3FD
L'NDFD
UNDFD
UNDFD
UNDF3
JKDF3
38-40

SrT
N

17
20
'̂

22
* *
22
25
23
22
17
21
16
13
23
22
21
25
27
22
25
21
26
24
23
>50

3u
tsf

2.35
2.22
2.43
.35
.43
.37

•s.12
3.52
3.53
3.42
2.42
2.25
3.S2
j . / ' i
3.52
4.2c
4.03
4.37
3. S3
4.03
4."1"
^ ̂
2. :a
£.02

•JNDEFISED

Dr - All sands (Jaaiolkowski et al. 1985) PHI - Durgunoglu and Nitchell 1375 Su: Nk= 12

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT fros CPTISTR1 ; .



NORTHS IDE SANITARY U AIMDF" I

Com
'.._U'C i

-'ob
Tot .

DEPTH
•eters) f

0.25
0.50
0.75
1.00
• _• •>£
1.50
1.75
2.00
2.25
2.50
2.75
2.00
3.25
2.50
2.75
4.00
4.25
4.50
4.75
5.00
5.25
5.50
5.75
5.00
6.25
£.50
5.75
7.00
7.25
7.50

; r ac I
ij; i or
Mo ,

Uni

fee t )

C.32
1.64
2.45
2.23
4. 1C
4.92
5.74
6.56
7.38
3.20
9.02
3.84

10.66
11.48
12.30
13.12
13.94
14.76
15.53
15.40
17.22
13.04
13.86
19.69
20.51
21.33
22.15
22.97
23.79
24.51

; o r :
1 2

•

. fc Wt -

3c (avg)
( t s f )

3.34
9.36

15.14
15.36
13.60
18.34
27.04
25.50
19.08
13.44
10.72
12.78
18.00
29.35
15.44
21.32
15.40
16.34
17.38
31.82
79.34
79.44

122.88
260.22
31.98
26.12
23.32
28.56

117.02
393.36

TERRA TE
CPT- 1 OS
33-1003
(avg) :

Fs (avg)
( t s f )

0.00
0.04
0.60
0.35
0.73
0.54
0.76
0.67
0.50
0.41
0.31
0.30
0.33
0.53
0.63 '
0.89
0.47
0.45
0.52
0.84
2.63
2.99
4.22
3.91
3.14
0.51
0.41
0.52
1.50
1.98

ECH .

125 pc

Sf (avg)
(I)

0.05
0.50
3.94
5.18
5.34
2.93
2.81
2.60
2.60
3.02
2.89
2.38
1.82
*> -C*• *D
4.11
4.18
3.08
2.75
2.90
2.65
3.32
3.76
3.43
1.50
3.83
1.95
1.76
1.83
1.28
0.50

f

SI3V
(ts f )

0.03
0.08
0.13
0.18
0.23
0.28
0.33
0.3B
0.44
0.47
0.49
0.52
0.55
0.57
0.60
0.62
0.65
0.67
0.70
0.73
0.75
0.78
0.80
0.33
0.35
0.38
0.91
0.93
0.96
0.98

Test Date
El evat i or:
Water ';aL 1

SOIL 3EAVIOIR TYPE

sensitive f ine grained
sensitive 'ine grained

silty day to clay
clay
clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

siity clay to clay
silty clay to clay

clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt

clay
silty clay to cliy

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt

sand to silty sand
clayey silt to silt-/ clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt

sand to silty sand
gravelly sand to sand

3 04-
: 92
e Cmst

Eq - Dr
(Z)

UNOFND
UNDFND
UND'SO
UNCFND
UNOFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNOFND
UNDFND
'JNDFND
UNDFND
UNDFND
UNDFND
UNOFND
UNOFND
JSDFND
UNDFND
UNDFND
UNDFND

>90
UNDFND
UNDFND
UNDFND
UNDFND
70-80

>90

10-3S
,4,2 f
-v.av (- ';•

'HI
dag.

UNOFH
'JNDF3
USCFS
iJNDFS
•JNDFE
LiNC7D
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
:JNDFD
UNDFD
UNDFS
UNDFS
•JNDFD
UNDFD
UNDFD
UNOFD
UNDFD
UNDFD
L'NDFD
UNDFO
44-46
UNDFD
UNDFD
UNDFD
UNDFS
38-40
44-i6

j
i

1SL
4 -1-

*•. »sr i
N

4
i*

10
j f

13
3

13
12
9
^
/̂
5
7

11
15
14
7
3
Q

» *%

30
33
47

>50
39
10

•5

11

28
>50

•-,
• l_

M

Su
tsf M

.73

.53
I. 25 **
1.34
1. 11

' l.!0 Mi
1 ^o*.• te^

2.10
1.35^
1.07
.34

I A 4
..V.

1.44 ~
2.25
1.2:
1.7! *
1.21
1.2S
1.41
2.56 -
5.52
6.52

10.14*
UNDEFINED

5.72
2.06
1.33
** ^C±I+.D

UNDEFINED
UNDEFINED -

Dr - All sands (Jaiiolkouski et a!. 1985) PHI - Durgunoglu and Hitchell 1975 Su: Nk= 12

Note: Tor interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATES QUTPU* fro§ CP'INTRl (v 3.02)



NORTHS I SANITARY

Con
._ -..': '• ."."

•*• .. '._

" yfc

3EFTH
deters)

0.25
0.50
0.75

.00

.25

.50
1.75
2.00
2.25
2.50
2.75

t r ac t
•it ion

:\;.-

. Un ;L

( feet)

0.82
1.S4
2.46
2.28
4.10
4.32
5.74
6.56
7.38
3.20
9.02

o r :
:

:; W b ,

Qc (avg)
( ts f !

161.02
79.92
54.80
90.93
67.42

125.30
293. 4C
230.00
265.63
342.36
404.66

TERRA TE
CFT- :. 29 A
3S-100?
(avg) :

Fs (avg)
( ts f )

0.95
0.77
1.62
1.24
1.36
0.60
2.70
3.63
3.37
1.46
2.41

CH.

125 pcf

Rf (avg)
(I)

0.59
0.97
2.96
1.25
2.02
0.48
0.92
1.58
1.27
0.43
0.60

siav
( ts f )

0.03
0.08
0.13
0.13
0.23
0.25
0.28
0.31
0.33
0.36
0.38

"~est Di-;;.-
El ;5Vat . JiP

Water tabl

SOIL BEHAVIOUR *VPE

sand
sand to silty sand

sandy silt to clayey silt
sand to silty sand

silty sand to sandy silt
sand
sand

sand to silty sand
sand

gravelly sand to sand
gravelly sand to sand

••• •«
'- .- '-!• ~

4 • ".' •

e l" Ti d ''". i If '._ •_-

Eq - Dr
(X)

>90
>90

UNDFND
90-90
70-30

>90
>90
>90
>90
>90
>90

,--,p — p
^ • —
er -s :;

PHI
deg.

;-48
MS

UNOFC
io-1a
44-46
46-48

>48
>43
548
>48
>48

3
MO1

J 1

SPT
N

31
19

•"**

22
i*.
24

)5C
>50
>50
>50
>50

„ ,

Su
tsf

UNDEFINED
UNDEFINED

4.55
'JNDEFINED
'JNDE"NED
JNDEFINED
UNCEFINED
JNBEFINEj
UNDEFINED
UNDEFINED
UNDEFINED

Or - All sands (Jaiiolkovski et al. 1985) PHI - Durgunoglu ir,d K i t c h e l l 1975 Su: 12

^- **« Note: For interpretation purposes the PLOTTED CPT PSOFILE should be used with the TABULATED OUTPUT froi CPTIO1 (v 3.02) ****



NORTHS IDE: SANITARY L ANDF~ I L_l_

ni b

TERRA TECH.
•'"•O"f"— 1 '""""; T*.

33-IOCS
(avc;)

Test Date ;
El -~va-!: i :r . :
Water table

125 pcf

DE?TH

0.25
0.50
0.75

.00
••it.

.50

.75
..00
2.25
2.50
2.75
3.00

'eet:

0.32
!.64
2.46
3.23
4.10
4.92
5.74
S.56
7.33
8.20
3.02
9.84

2c 'avg)
( ts f )

1.56
30.64

233.60
•73.90
213.46
85.62
20.36
27.44
30.56

423.32
70.66
46.44

Fs Cavg)
( ts f )

0.01
0.01
0.01
0.01
0.01
0.01
0.04
0.06
0.36
0.57
0.12
0.25

Rf (avg)
(X)

0.64
0.03
0.00
0.00
0.00
0.01
0.21
0.20
0.44
0.14
0.17
0.53

SI3V
(ts f )

0.03
0.08
0.13
0.18
0.23
0.25
0.28
0.31
0.33
0.38
0.33
0.41

.SOIL 3EHAVICCR TYPE

sensitive fine grained
sand to ailty sand

gravelly sand to sand
gravelly sand to sand
gravelly sand to sand

sand
silty sand to sandy silt
silty sand to sandy silt

sand to silty sand
gravelly sand to sand
sand to silty sand
sand to silty sand

» n - If

'JNDFND
50-30

>30
/SO
>30

30-90
40-50
40-50
70-30

>90
70-80
50-50

PHI
deg.

USDFO
4S-48

>43
)48
>48

44-4£
36-3S
36-33
42-44

>48
40-42
33-40

v
t

12
45

:!0
'50

15
7
g

13
>50
. I

• T

III

tsf

.12
j'MDEFINED
UNDEFINED
j'NDE
•JSDE
uNSE
j'KDE
JNDE
UNOE
UNDE
iJNDE

"NED
"MEO
"NESi
".NED
"NED

-'IP1

"IfJES
UNDEFINED

:r - All sands (JaaioUowski et al. 1985) PHI - Durgunogla and Hi t c r i a l l 1975 Su: Nk» 12

m» Mote: For interpretation purposes the PLQTTEO CPT PROFILE should be used with the TABULATED OUTPUT froi CPTINTR1 (v 3.02) **"



NORTHS I DE S AIM I TAR Y

Con
I • ': ,~

Job
T,v|.

DErTK
'.setars)

0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00
4.25
4.50
4.75
5.00
5.25
5.50
5.75
5.00
6.25
5.50
5.75

'; -c ac t
at i on

Mo.
. Un i

Ueet)

0.32
1.54
2.46
3.23
4.10
4.32
5.74
6.56
7.38
8.20
3.02
3.84

10.66
11.48
12.30
13.12
13.34
14.76
15.58
15.40
17.22
13.04
13.35
19.59
20.51
21.33
22.15

or :
:;

It

t wt-
2c (avg)

:ts?)

4.72
14.26
14.52
13.52
3.74

13.40
16.14
10.98
16.30
17.18
20.73
48.73
57.12
38. S3
30.44
29.90
47.34
33.12
73.76
70.34
55.62
28.75
42.14
38.38

101.15
272.48
243.53

TERRA TIT
CPT- 107
3S-1003
C a v g > :

Fs (avg)
( t s f )

0.01
0.43
0.73
0.78
0.54
0.71
0.53
0.32
0.51
0.51
0.40
0.35
2.00
1.37
0.87
0.73
1.25
3.57
3.34
3.03
2.63
1.01
0.30
2.55
3.36
4.40
5.39

ICH.

125 pcf

Sf !avg)
(11

0.13
3.45
5.47
5.30
5. 53
3.86
4.25
2.93
3.06
2.97
1.91
1.74
3.49
3.53
2.36
2.53
2.62
3,33
4.53
4.30
4.31
3.50
2.14
2.89
3.91
1.62
2.46

SISV
( t s f )

0.03
0.03
0.13
0.18
0.23
0.28
0.33
0.38
0.44
0.49
0.54
0.59
0.63
0.65
0.68
0.70
0.73
0.76
0.78
0.81
0.83
0.86
0.88
0.91
0.34
0.96
0.99

~est .0«-:;e
El evat i on
Water tab

.SOIL BEHAVIOUR TYPE

sensitive f ine g r a i n e d
silty clay to clay

clay
clay
clay

silty clay to clay
clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
silty sand to sandy silt
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to s i l ty clay

sand to silty sand
silty sand to sandy silt

: 04-
: 92

1 e ( met

E q - D r
:»

UNDFNO
JNDFND
UNDFND
JNDFND
UNDFND
UNDFNO
UNOFND
UNOFND
UNOFND
UNDFNO
UNOFND
50-50
UNOFND
'JNDFND
UNDFND
UNDFND
UNDFND
UNOFND
UNOFND
'JNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNOFND

>90
>90

1 0-3C
£ . " "
er s)

PHI
deg.

uNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFO
UNDFD
36-38
UNDFD
b'NDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDF3
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
42-44
42-44

™ i

•*5L
j *•?

SPT
N

•i
9

14
13

9
12
15
7
3
3
3

16
27
19
15
11
13
45
35
34
^1

14
16
34
43

>50
>50

Su
tsf

.33

.18
• * *

. 1

7<

C

i rn

.38
1.36
1.39
1.68

UNDEFINED
4.70
3.13
2.47
2.33
3.32
7.63
5.06
5.77
4.54
2.30
2.41
7.25
°.32

UNDEFINED
UNDEFINED

Dr - All sands Caniolkowski et al. 1985) PHI - Durgunoglu and Hitchell 1975 Su: Nk- 12

»*** Note: ror interpretation purposes the PLOTTED CPT PROFILE should be used «ith the TABULATED OUTPUT froi CPTINT'l (v 3.02) *«*



NORTHS I SANITARY

Job

3EPTK
(aeters)

0.25
0.50
^.75
.00
.25
.50
1.75
2.30
2.25
2. 50
2.75
3. CO
3.25
3.50
3.75
4.00
4.25
4.50
4.75
•5.00
5.25
5.50
5.75
5.00
6.25
5.50
S.75
7.00
7.25
7.50

K t ._

. Un i

:?eet)

0.92
1.64
2.46
3.28
4.10
4.92
5.74
5.56
7.38
3.20
9.02
9.34
10.56
11.48
12.30
13.12
13.34
14.76
15.58
15.40
17.22
13.04
13.36
19.69
20.51
21.33
22.15
22.37
23.73
24.51

U,
3c (avg)

(tsf)

4.42
3.74
10.58 -
5.34
20.36
30.73
11.74
5.26
12.46
18.44
20.34
23.64
22.38
23.30
25.74
20.36
20.54
25.04
23.20
41.74
47.34
52.34
36.78
36.48
46.20
23.53
24.26
37.46
156.68
258.32

CPT— 103
33-1003
Cavg) :

Fs (avg)
(tsf)

0.01
0.17
0.48
0.25
1.55
0.74
0.60
0.28
0.18
0.25
0.31
0.37
0.32
0.30
0.43
0.50
0.37
0.50
0.62
1.16
2.02
2.09
1.20
0.80
1.31
0.88
0.39
2.08
5.12
5.97

125 per

Rf (avg)
(I)

0.27
1.70
4.54
4.35
7.53
2.40
5.08
4.41
1.43
1.36
1.46
1.57
1.41
1.27
1.56
2.44
1.78
2.00.
2.14
2.77
4.22
3.39
3.27
2.19
3.92
2.95
1.60
2.13
3.27
2.31

Tes-" Date
E:avat.i -:;.n

SIGV
(tsf)

0.03
0.08
0.13
0.18
0.23
0.23
0.33
0.38
0.42
0.45
0.47
0.50
C.53
C.55
0.58
0.60
0.63
0.65
0.68
0.71
0.73
0.76
0.78
0.81
0.83
0.86
0.88
0.91
0.34
0.36

SOIL BEHAVIOUR TYPE

sensitive fine grained
clayey silt to silty

clay
clay
clay

sandy silt to clayey
clay
clay

clayey silt to silty
sandy silt to clayey
sandy silt to clayey
sandy silt to clayey
sandy silt to clayey
sandy silt to clayey
sandy silt to clayey

clay

silt

clay
silt
silt
silt
silt
silt
silt

clayey silt to silty clay
sandy silt to clayej silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
:layey silt to silt)
sandy silt to claye)
clayey silt to silt)
clayey silt to silt)
sandy silt to claye)
silty sand to sandy

clay
silt
clay
clay
silt
silt

sandy silt to clayey silt
silty sand to sandy silt

:l 3 3

Eq - Dr
U)

USZ-'NS
UNDFND
UNOFND
UNDFNO
UNDFNO
UNDFNO
UNOFND
UNDFND
UNDFNO
UNDFNO
UNDFND
UNDFND
UNDFND
UNOFND
UNDFND
UNOFND
JNDFND
UNDFNO
UNDfNO
UNDFNO
iiNDFND
UNDFND
UNOFND
UNDFND
UNDFNO
UNOFND
UNOFND
30-70
UNDFNC

>90

I -:V-pg

PHI
deg.

•JNDF:
UNDFD
UNOFD
UNDFD
UNDFD
UNDFD
UNDFD
UNOFO
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UWFC
UNOFO
USDFD
UNOFD
USDFD
UNDFD
LWD
UNDFD
UNDFD
UNOFD
UNDFD
UNDFD
UNOFD
38-40
UNDFD
42-44

SL

SPT
N

2
5
10
r

20
.<.
* iA;
5
6
7
9
9
9
9

i V

10
z
10
« f

16
23
25
18
14
22
14
9

31
>50
>50

w

Su
tSf M

.36

.30

.37 —
»7

1.67
2. 5-*
.35
.43
1.00 —
1.49
1.70
1.92
1.31-*
1.33
2.08
1.33 —
1.54
2.H
2.25
3.39"*
3.30
4.27
2.36*
2.94
3.74
2.36
1.30

UNDEFINED
12.33

UNDEFINED—

Dr - All sands (Jaaiolkowski at al. 138S) PHI - • Durgunoglu and Mtchell 1975 Su: Nk= 12

m* Note: For i.-.terpretation purposes the PLC'TED CPT PROFILE should be used with the TABULATE"- OUTPUT free C?TINTS1 'v -.02) **



NORTHS I t>\

TERRA TECH.

*•» "7 — * i"i •"! P
Elevat ion

"t-abls - i i i iet^sr s)
125 3c

3E?1
,ae*.er = )

•vr
1 *W

.50

.75

.00
--C

• » ̂

.75

.00
ê

.50
Ĉ

.30

.25
3.50
3.75
4.00
4.25
4.50
4.75
5.00
:.25
5.5-3
:.75
£.00
3.25
5.50
S.75
T."0
7.25

"H
;faet)

O.S2
1.54
2.46
3.23
4.10
4.32
5.74
S.55
7.33
3.20
3.02
3.34
10.66
11.48
12.30
13.12
.13.34
14.76
15.58
16.40
17.22
13.04
13.36
13.53
0.51
* 1«
i, JJ

2.15
2.37
2.73

1: Uvg)
::sf)

18.25
12.00
10. -2
21.5-
35.46
34.52
33.14
34.62
67,44
33.20
22.10
25.50
46.58
56.50
22.30
25.54
25.74
23.18
13.40
20.73
18.30
13.20
23.72
25.74
23.06
35.54
107.30
163.72
327.40

Fs (avg)
(tsf)

0.23
0.̂ 5... -.3
V t . tf

0.£4
1.10
1.34
1.34
1.26
1.00
1.02
0.52
0.65
1.04
2.03
1.30
0.83
0.75
0.69
0.55
0.57
0.45
0.53
0.55
0.75
0.77
2.41
3.23
4.73
6.74

R? (avg)
(I)

1.53
3.72
7.22
2.33
3.03
3.37
3.42
3.53
1.15
1.14
2.33
2.54
2.24
3.59
5.83
3.14
2.31
2.99
2.32
2.72
2.47
2.78
2.73
2.34
2.64
2.82
3.01
2.39
2.06

SISV
(tsf)

0.03
0.08
0.13
0.18
0.23
0.28
0.33
0.38
0.44
0.49
0.54
0.57
0.60
0.62
0.65
0.67
0.70
0.73
0.75
0.78
0.80
0.83
0.85
0.88
0.90
0.93
0.36
0.38
1.01

. SOIL BEHAVIOUR TYPE

sandy silt to clayey silt
silty clay to clay

clay
clayey si !; t: silty clay
clayey si t to silty clay
clayey si t to silty clay
clayey silt to stlty clay
clayey silt to silty clay

sand to silty sand
sand to silty sand

sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay

clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sandy silt

sand to silty sand

Eq - Dr
(I)

UNOFND
JNDFND
UN2FND
•JNDFND
UNDFND
UNDFND
iJKDFND
UIBJPIB
70-30
70-30
UNDFND
UNDFNO
UNDFND
'JNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
'JNDFND
UNDFND
'JNDFN'D
UNDFNO
UNDFND
•JNDFN:
UNDFND
UNDFND
30-30
>90

PHI
deg.

UNSFD
UNDFD
'JNDFD
L1NDFD
UNOFD
UNDFD
:JSDF3
^JNDF;
42-44
40-42
UNDFO
L'NDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDF3
UNDFD
UNDFD
•JNDFD
UNDH:
•JNSF3
UNDF3
uNDFD
UNDFD
jNDFD
UNDFD
40-42
44-46

SPT
N

7
3
10
10
1 -T

' -J

13
17
•̂  «
tf *

21
a
10
13
27
21
13
12
» ̂

•̂

10
•5 .

a
« 4

12
11
m*jj
41
:-sc
>50

Su
tsf

• c«

.33

.33
!.73
2.32
2.35
r *T?

2.35
UNDEFINED
UNDEFINED

1.73
2.07
2.32
4.6S
* (̂J
* • / *

2.14
^ A^
*.»'.' j

1.35
1.5-
1.64
• • n
• i *t-^

1.50
:.ss
2.04
2.31
7.02
3.32

UNDEFINED
UNDEFINED

Dr - All sands ;Jaaiolkowski et al. 1385) PHI - Durgunoglu and Bitchell 1375

**** Note: for interpretation purposes the PLOTTED C?T PROFILE should be used with ihe TABULATED "UTPUT 'rja CPTINT-1 (/ 3.02) ****



I Z>E SANITARY LANDF" I L_L_

..' or. t '••" .~\ c 1; o '.' '.
'. i ': i ~ /: i j ~( [••> '

Job No. :
"" : '.

DEPTH
•jsters)

.25

.50

.75

.00

.25

.50

.75

'-r. .

feet)

0.32
1.54
:.46
3.28
4.10
4.92
5.74

!,'•!- —

3c (avg)
(tsf)

18.56
50.36
38.78
77.30
70.86
76.32

245.52

Jr'7--i 1 3
=3-1003
•:avg.i :

Fs (avg;
(tsf)

0.03
0.14
1.54
1.39
0.55
1.03
4.32

— * "•"' ' "

125 pc

Rf (avgy
(Z)

0.14
0.28
1.56
l.SO
0.77
1.33
2.00

*

siav
(tsf)

0.03
0.08
0.13
0.18
0.23
0.28
0.33

i-ja c a,- tab.

SOIL BEHAVIOUR TYPE

silty sand to sandy silt
sand to silty sand

silty sand to sandy silt
silty sand to sandy silt

sand to silty sand
silty sand to sandy silt

sand to silty sand

. e X: net

£5 - Dr
(I)

70-80
30-90

>30
30-30
70-30
70-60

>30

03-3

'HI
deg.

>48
46-48

>43
4s -48
44-46
42-44

>43

151

SPT
N

6
12
2
5
^
3

>50

._

3u
tsf

UNDEFINED
UNDEFINED
UNDEFINED
'.'̂ DEFINED
UNDEFINED
•JSOEFINE:
UNDEFINE:

Dr - AH sands (Jaaiolkovski at al. 1385) PHI - Ourgunoglu and Nitchell 137S u:

»««* Note: For intersrstation purposes the PLOTTED CRT PROFILE should be used *ith the TABULATED 3UTPUT froi CPTINTS1 (v 3.02}



NORTHS I

C o n t f a c t o r TERRA TECH.

S'f Z i'iC. .

: 04-C9-3S
: 3S3.4 Mr:

, s -(met ev s.;
( a v g ) 125 ;.cf

(asters!

.25

.50
1C

• * J

.00

.25
c«

.75
2.00
2.25
2.50
2.75
3.00
2.25
3.50
3.75
4.00
4.25
4.50
4.75
5.00
5.25
5.50

(feet)

0.32
1.54
2.45
3.23
4.10
4.92
5.74
S.56
7.38
3.20
9.02
3.34
10.66
11.48
12.30
13.12
13.94
14.76
15.58
16.40
17.22
13.04

2c :av;5
(tsf)

3.54
13.88
42.08
33.13
45.32
143.38
332.38
142.08
36.94
76.40
98.58
133.32
34.74
74.94
76. oO
47.28
52.70
30.08
271.50
368. 14
251.34
246.24

rs (a
(ts

0.
0.
.i.
1.
0.
1.
5.
1.
I.
1

2.
n
^*

3.
2.
A
wt

1.
1.
2.
mi.
4.
4.
4.

vg)
f)

00
59
10
31
82
58
89
06
10
30
94
22
24
49
38
80
66
63
47
65
38
73

Rf (avg)
(I)

0.11
3.10
2.61
3.34
1.79
1.06
1.77
0.75
2.38
2.49
2.98
2.40
3.42
3.32
3.11
3.80
3.14
3.28
1.28
1.25
1.94
1.92

SI 6V
(tsf)

0.03
0.08
0.13
0.13
0.23
0.28
0.33
0.38
0.44
0.48
0.50
0.53
0.56
0.58
0.61
0.63
0.66
0.63
0.71
0.74
0.76
0.79

. SOIL BEHAVIOR T«5

sensitive fine grained
clayey silt to silty clay
sandy silt tc clayey silt
clayey silt to silty clay
silty sand to sandy silt

sand to silty sand
sand to silty sand

sand
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sancy silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt

sand
sand

sand to silty sand
sand to silty sand

H\; Dr

UXD-ND
UNDFND
•JN3FND
UNDFUD
60-7C
>90
>30
>90

UNDFND
UNDFND
UNDFND
30-90
UNDFND
•JNDFND
•JSDrKD
UNDFND
UNDFND
UNDFND
>SO
>30
>90
>30

9LT

;«FE
UNDFD
JNC'D
UNDFD
42-44
16-48
>43

44-46
'JNDFD
UNDFD
JNDFD
42-44
'JNDFD
UN3FD
UNDF-
u'NDFD
UNDFD
UNDFD
44-46
46-48
44-45
44--SS

SP*

2
3
IS
16
15
36
>50
27
* .»

29
33
43
2-
2°
23
23
20
M I

550
/SO
;50
/5"

Hu
tsf

.23
. * *M

3.43
2.75

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

3.04
5.32
3 4 -^
• i/

UNDEFINED
7.34
5.13
5.32
.37

i **

.55
UNDE" NED
JN:EF NES
vv~:r '.T?.
^NDEF NED

- Ail sands (Jaaiolkouski at al. 13SS) PHI - Durgunoglu and Hitchei l 1375 3u: Nk= 12

i
fJo:e: For in te rpre ta t ion purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froa CPTINT31 02; ****



NORTHS I Dl

I -Tl
'_./,.:

Job
•~ . .i_. i_i iv

:I-*H
deters)

0.2S
0.50
v.75
1.00
1.23
:.so

• :.75
2.00
~ f\C
i,» few

2.50
•1 TC
*• / J

3.00
3.25
3.50
3.75
4.00
4.25
4.50
4.75
5.00
5.25

b r a c t
^ w . or.

V. ' . .

. !Jn i

(feet)

0.32
1.54
2.46
3.29
4.10
4.32
5.74
6.56
7.38
3.20
3.02
3.34

10.66
11.48
12.30
13.12
13.34
14.76
15.58
15.40
17.22

O r" Z
2

jj

i Uit-

2c favg)
( t s f )

14.66
11.32
3.72
3.12

10.36
7.32
6.20

26.22
42.02
46.34
42.92
26.30
38.22
39.46
49.60
52.78
44.80
53.39
69.60

129.60
283.92

TERRA TE
•""• T1 T .... •! •"*' •;".

83-1003
(,iv:i> ;

Fs !avg)
(tsf)

0.04
0.09
0.12
0.21
0.33
0.24
0.26
0.20
0.28
1.20
1.44
1.03
1.08
1.15
1.46
1.74
1.40
1.51
2.25
3.77
5.78

CH.

125 pc f

Rf (avg)
(I)

0.29
0.78
1.40
2.35
3.05
3.04
4.19
0.73
0.67
2.55
3.36
2.80
2.82
2.91
2.94
3.30
3.12
2.83
3.23
2.91
2.04

siav
( tsf)

0.03
0.08
0.13
0.13
0.23
0.27
0.30
0.33
0.35
0.38
0.40
0.43
0.45
0.48
0.51
0.53
0.56
0.58
0.61
0.63
0.66

Test Da-;;e
El evat i on
Water ';ab.l

^ 3DIL 3EKAVISUR TYPE

sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

clay
silty sand to sandy silt
iilty sand to sandy silt
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt

• sandy silt to clayey sil t
sand to si l ty sand

i'*V*. -

H -- U."

£ • .Ji^ .

Eq -Dr
(ZJ

UNDFND
UNDFND
UNOFNC
L'NDFND
UNOFND
UNOFND
L'NDFND
40-50
50-60
UNDFND
UNDFND
.NDFND
'JNDFND
UNDFND
UNOFND
JNDFND
UNDFND
UNDFNO
UNOFND
UNDFNO

>90

"I;'?-3
r" J
•-j • j.

-•*"," \^ .'

PHI
deg.

LIJfDFO
J'JIDFD
L'NDFD
UNDF:
UNDFO
UNDFD
UNDFD
36-33
28-40
UNDF3
UNOF3
JNSF3
UNOFD
UNDFD
UNDFD
L'NDFD
UNDFD
UNDFD
UNDFD
UNDFD
46-43

CT -

•-•'C1'

- .1

3PT
N

6
5
4
4
7
5
0

3
t **iJ
13
*i*
£*
i 4

15
15
13
20
17

. 20
27
50

>30

^H

•-̂
J u

M

3u
tsf «

1...1
.37
.71-

•» f

.39

.52*

.43
UNDEFINE:
UNDEFINED j

3.35
3.53
3.0;
3.13M
2.22
4.07j •}•.•-•«
2.SS
4.27
5.72

10.7?*
'JSD-rlJO

Or - A1.', sands Uaiiolkowski et al. 1985) PHI - Durgunoglu and Nitchei: 137 u:

**** We: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froi CP'INTRl (v 3.02) ****



IMORTHS I DE

'-• Ol"i

L_ '„.< '-.

Job
Tot

DEP'H
'aetsrs.'

0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00
4.25

br .*•. :;
ii ^ 1 on

No .
L'n i

( f e e t ;

0.32
1.54
2.45
2.23
4.10
4.92
5.74
5.56 •
7.38
8.20
9.02
9.34

10.56
11.48
12.30
13.12
13.94

or :
i

5
- *t~

2c (avg)
!tsf)

*k. ii

22.24
3.82
3.35

31.3E
56.95
77.46
31.40
35.30
39.79
43.74
44.64
54. 12
55.22
57.34
51.12

172. 18

TERRA TE
CPT-121
3S-1003
(avg) :

's (avg)
( tsf )

0.09
0.36
0.23
0.12
0.07
0.34
1.53
0.78
1.14
1.12
1.53
1.28
1.67
1.83
1.88
1.38
1.30

" •—• ' 1
l U - f i •

125 pcf

Rf (avg)
(I)

0.74
1.S3
wt W i

1.24
0.22
0.59
1.38
2.48
3.14
2.82
3.50
2.37
3.04
3.26
3.26
2.70
0.75

siav
( t s f )

0.03
0.03
0.13
0.13
0.23
0.26
0.29
0.32
0.34
0.37
0.23
0.42
0.44
0.47
0.49
0.52
0.55

Test Date :
Eleva t ion :
Water table

. SOIL BEHAVIOUR TYPE

sandy silt to clayey silt
sandy silt to clayey silt

clay
clayey silt to Silty clay
silty sand to sandy silt

sand to si l ty sand
si l ty sand to sandy silt
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to sil ty clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy si.'.t to clayey silt
sandy silt to clayey silt

sand

04-
3C

Onet

E q - D r
(I)

UNDFND
JNDFND
UNDFND
UNDFND
50-60
60-70
70-80
UNDFND
UNDFND
UNDFND
'JNDFND
'JNDFND
UNOFND
UNDFND
UNDFND
UNDFND

>90

C9--33
£. 1
ers)

'HI
deg.

UNDFD
UNDF:
USD'S
UNDFD
40-42
42-44
42-44
UNDFD
UNOFD
UNDFD
UNDFD
UNDF-;
UNDFD
-JNDFD
UNDFD
UNDFD
44-46

1'ISL.
j j.

55"

N

5
3
0

5
;o
14
25
12
17
15
**
17
21
22
22
20
33

B ^

Su
tsf

1.00
1.34
.72
,3!

U N D E F I N E D
UNDEFINED
'JNDE r 'NE3

2.58
2.38
2.27
2.50
2.57
4.52
4.62
4.75
4.13

UNDEFINED

Dr - All sands (JaaioUouski et al. 1985) PHI - Durgunoglu and Hitcheli 1975 3u: Nk= 12

t~ **« "Jota: r:r interaratation purposes the PLOTTED CRT PROFILE should be used with the TABULATED OUTPUT frcs CPTINT'l ', 2.::; »***



NORTHS I SANITARY

: 7ER"i TECH.
L o c a t i ••• n : C P T -12 2
Job No. : 33-1003
":;•':. iJr.it Wt-r t a v g ? 3 125 pc f

"*• . I f» .. .i_ ... •*-. .* /*• '""i f—-r*{— _-• •-.- U -:?. v tr i •-•' '••*••-' w "~* O C

Ei-.5vaticn : 3S4.9 ^SL
Water t ^b le (mete r s ) :

DEPTH
iaetsrs) !fset;

0.25
.30
.7!
. .'V

.25

» nr,
•J.Oi

..at
2.46
3.23
•* * r

Sc ;avg)
(tsf)

36.30
70.50
177.34
245.70
305.34

Fs Cavg)
!tsf)

0.17
0.33
2.33
0.34
0.32

Rf (avg)

0.48
0.46
1.31
0.34
0.30

(tsf)

0.03
O.OB
0.13
0.17
0.20

SGIL BEHAVIOUR TYPE

silty sand
sand to
sand to

gravelly
gravelly

to sandy silt
silty sand
silty sa.id
sand to sand
sand tc -and

E q - I r
•J)

)3C
>90
>30
30
>;0

PHI
isg.

:-ss
•43
>48
>^S
:-4S

3?T 3-j
N tsf

12 'JNDEFINED
17 UNDEFINED
43 UNDEFINED
?Q ' iyr. rr **.;??,
43 'JNuEFISES

Or - Ai: sands (J»eioik.5«ski et a!. !39S) PHI - Durgunoglu and Hitchell 1975 Su: Nk= 12

*»** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froi CPTINTi?! (v 2.02! *«*»



NORTHS IDE SANITARY l-ANDF" I I_L_

7HRRA TECH. Test Da'le : 04~-OS-'=<

!aeters)

0.25
0.50
.75
.00
•1C. ..J
CA

.75

. v'v

.25

.50

.75

.00

.25
r*

» -V

.75

.00
4.25
i.SO
4.75

f*. I,-

(feet)

0.32
1.64
2.46
3.28
4.10
4.32
5.74
6.56
7.38
3.20
3.02
9.34

10.66
11.43
12.30
13.12
13.34
14.76
15.58

'.: Wt-

2c (avg)
(tsf)

37.65
83.32
262.82
236.74
429.44
305.04
33.30
33.26
33.90
41.94
50.16
56.62
53.96
£5.26
60.42
58.36
60.36
339.58
330.98

CPT-122*
39-1008
". a , • j ': :

FS (avg)

0.23
0.41
1.44
1.35
3.32
2.35
0.79
0.75
0.99
0.93
1.31
1.47
1.59
1.98
1.67
1.67
1.39
1.61
2.98

*

123 pc f

Rf :avg>
(I)

0.61
0.46
0.55
0.47
0.91
0.94
2.06
2.25
2.9t
2.21
2.61
2.50
2.94
3.02
2.77
2.33
2.31
0.47
0.78

SISV
(tsf)

0.03
0.08
0.13
0.17
0.20
0.22
0.25
0.27
0.30
0.33
0.35
0.38
0.40
0.43
0.45
0.48
0.51
0.53
0.56

El evat i on
Water babl

SOIL BEHAVIOUR TVPE

silty sand tc sandy silt
sand to silty sand

sand
gravelly sand to sand
gravelly sand to sand

sand
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt tc clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
gravelly sand to sand
gravelly sand to sand

: SC
e Cms'

Eq - Dr

>90
>90
>30
>90
>90
>90

UNDFND
'JNDFND
UNDFND
UNDFND
UNDFND
'JNDFXD
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
>90
>90

(— r* "3 .'

de3.

;*8
.43
>48
>48
>43
>48

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
USDFB
UNDFD
UNDFD
UNDFD
UNDFD
46-48
>43

: .

3?T
N

* ••%

22
;5C
46
/5C
>50
15
* w

CJ
4 u

16
13
22
21
25
23
23
23
>50
>50

o

•a

'JND«:SEC
UN-EFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

3.16
2.74
2.78
•> 15
W. T J

^ . • M

-1.55
4.44
5.33
4.37
4.33
4.36

UNDEFINED
UNDEFINED

Dr - All sands ;Jaiiolkowski at al. 1985) PHI - Durgunoglu and HitcheH 1375 Nk= i:

**** Note: For interpretat ion purposes the PLOTTED CRT PROFILE should be used with the TABULATED OUTPUT fro§ CPTINT'I '.1 ".•}:; ****•



MONTHS I Dl SAM X TARTY

1 '...

3E?
;aetars)

0.25
0.50
0.75
.00
.25
.50
.75
.00
.25
.50
.75
.00
.25
.;o
2.75
i.OO
4.25
4.50
4.75
!.00
5.25
5.50
5.75
5.00
£.25
5.50
S.75
7.00
7.25

cafcicr.
b No.
:, .. Ur ::.

T'J

(feet)

0.92
1.64
2.46
3.29
4.10
4.32
5.74
5.56
7.38
9.20
3.02
3.34
10.66
11.48
12.30
13.12
13.94
14.75
15.53
16.40
17.22
13.04
19.36
13.53
-VS C*
» V 1 « •

21.33
22.15
22.37
23.79

•-:. Wt.~

2c iavg)
(tsf)

101.46
234.24
143.36
132.32
210.14
229.16
254.90
193.30
179.74
191.42
199.80
199.42
206.72
251.59
223.22
52.06
55.56
62.24
31.26
46.94
46.39
55.79
65.68
143.68
••*AA ^ J
.--.'• ;*

176.56
221.50
238.34
413.08

••••£•"'• • •"••".•

33-1003
• civc! .' J

Fs (avg)
(tsf)

0.67
1.7!
* *-^
» • ii.

0.31
1.05
0.36
1.65
2.25
0.94
0.65
0.38
0.38
0.45
O.S2
0.32
1.44
1.4!
1.54
2.32
1.60
1.05
1.47
2.12
1.76
3.52
4.18
5.63
5.45
6.56

•>. --ier _ ... -.7.;. -. U ,J '- .

Rf (avg)
(!)

0.66
0.73
0.75
0.42
0.50
0.37
0.65
1.22
0.52
0.34
0.20
0.20
0.22
0.25
0.41
2.77
2.54
2.47
2.54
3.41
2.24
2.63
3.23
1.18
1.60
2.37
2.56
2.28
1.57

siev
(tsf)

0.03
0.08
0.13
0.18
0.23
0.28
0.33'
0.37
0.39
0.42
0.44
0.47
0.49
0.52
0.53
0.57
0.60
0.62
0.65
0.67
0.70
0.73
0.75
0.78
0.30
0.83
0.83
0.88
0.91

'•M<a'>'- 'Sf _" -5 J

. SOIL BEHAVIOUR TYPE

sand to silty sand
sand
sand
sand
sand
sand
sand

sand to silty sand
sand
sand
sand
sand

gravelly sand to sand
gravelly sand to sand

sand
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sandy silt
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt

sand to silty sand
sand to silty sand

silty sand to sandy silt
silty sand to sandy silt
silty sand to sandy silt

sand

3'̂
ie upet

Eq - Dr
(25

>90
>90
>90
X90
>30
>30
>90
>90
>30
>90
>90
>90
>30
>30
>30

UNDFND
SJNDFXD
JNDFND
70-80
UNDFND
UNDFND
UNOFNO
UNOFNO
30-90

>90
80-90
>30
>90
>90

~y o/ • _•

er 3 )

PHI
deg.

>48
>48
>48
>48
>48
>48
>49

46-49
46-49
46-48
46-48
44-46
44-46
46-48
44-46
UNDFD
UNDFD
UNDFD
40-42
UNOFD
UNDFD
MF:
UNDFD
40-42
42-44
42-44
42-44
42-44
46-48

MO;• — •*—

SPT
N

24
45
29
37
40
44
43
44
34
37
36
36
33
40
43
20
21
24
23
22
19
•>«

25
36
>50
>50
>50
>50
>50

.7

3u
tsf

UNDEFINED
UNDEFINED
UNDEFINED
:NDErISE3
UNDEFINED
UNDEFINED
UNDEFINED
•JMEFINEU
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

* .̂ ^

4.5£
5.11

UNDEFINED
3; 92
2.81
1 «i
— • *M

5.27
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

Dr - All sands (Jaiiolkowski et al. 1985) PHI - Durgunoglu and Hitcheli 1375 Su: Nk* 12

»*** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froi CP7ISTR1 !v 3.02



NORTHS ID! SANITARY

•':••:
•f

7 : ::i t

DEPTH
(•eters)

0.25
0.50

I . W

.00

.25

.50
l • > v

2.00
2.25
2.50
2.75
3.0C
3.25
3.50
3.75

•; v" 3.1': 'c'
•'<•'• ':. en
No.

. LJrii

( f ee t ) .

0.32
1.54
2.45
3.23
4.10
4.S2
5.74
5.56
7.3S
9.20
3.02
3.34

1C.66
1!.43
12.30

C r" i

. "

'•: WbT

Sc (avg)
( t s f )

206.22
144.02
113.32

35.15
41.20
75.02
41.32
20.29
12.78
10.36
16.30
15.42
41.32
33.84

423.24

TESRA TL
;"-T' T— . * ~' ..;!

33-1003
(avc;:. •

Fs (avg)
( t s f )

1.22
1.3?
1.34
1.10
1.16
2.02
1.13
0.51
0.13
0.04
0.09
0.11
0.35
1.74
4.83

:CH .

123 pc f

Rf (avg)
(I)

0.59
.38
.63
.29

2.32
2.59
2.69
2.51
1.03
0.39
0.51
0.71
2.04
2.08
1.14

3I3V
(ts f )

0.03
0.08
0.13
0.13
C.23
0.23
0.33
0.38
0.43
0.46
0.48
0.51
0.54
0.56
0.53

Teat Date
p" (_-.-. \/ ^ -1- ,-(|'l

Water tail

. SOIL 3EHAVIGUR TY°E

sand
sand to si l ty sand
sand to s i l ty sand
sand to silty sand

sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to s i l ty clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sandy silt

sand

j 04-
•. pf
i ..f.*.*

Eq - Dr
(I)

>30
>90
>30

80-30
UNDFND
L'NOFND
UNDFND
UNDFND
UNDFND
UNDFNO
UNDFNO
UNDFND
UNDFND
60-70

>30

••-.'' -— 2'
v i j.. *• ~
3i- 3 )

PHI
deg.

>48
>43
)48

46-43
UNDFD
UNDFD
UNDFD
JSDF3
UNDFC
UNDF:
UNDFD
UNDFD
UNDFD
40-42

>48

•:^:

u

SP*
N

• f

, T

3
A

6
2
6

10
5
4
6
6

IS
27

>50

1
• *

3u
tsf

UNDEFINED
UNDEFINED
UNDEFINED
.NZEFINED

3.41
5.22
2.45
1. 52
1. 02
.32

1. 35
1. 23
3.44

UNDEFINED
UNOEFINE:

Dr - All sands (Jaiiolkovski et al. 1395) PHI - Durgunoglu and flitchell 1975 Su: Nk- 12

+4** Mots: -;r interpretation purposes the PLOTTED C?T PROFILE should le used with the TABULATED OUTPUT fro§ CPTI.NTS1 (v 3.02) **»*



NORTHS I r>E SANITARY

-•-

""'.

:E?
(oeters)

0.25
.50
. 1 w

. :v

.25

.53

.75
2.00
2.25
2.50
2. '5
3 A A

• VV

2.25

'--•• ' - •- -:!

••'; , _'n -

'7M
( feet !

0.32
1.54
2.45
2.23
4.10
4.32
5.74
5.56
7.38
3.20
3.02
3.34

10.66

, •-' r :

. '; Wi7

2c -avg)
( t s f )

143.16
117.10
4C.24
47.84
t* nr
T...OO

37.10
38.32

174.S2
230.10
256.32
255.54
532.56
520.58

! C.KKA I
~ —'T — 1 '-• ̂

j. 3 — • .1 0 '• .•' 3
•'.'avg!> :

Fs (avg)
( t s f )

0.37
1.41
0.30
1.03
1.05
2.16
2.35
3.22
1.31
0.96
0.38
1.25
2.1S

125 pc

Rf (avg)
(I)

0.26
1.20
2.24
2.23
2.48
2.48
3.31
1.85
0.45
0.37
0.38
0.24
0.3S

;'•'

siav
( t s f )

0.03
0.08
0.13
0.18
0.23
0.28
0.33
0.38
0.44
0.47
0.49

•0.52
0.55

z.1 .5v at i on

^ SOIL SEHAV:::- *V-E

sand
sand to

sandy silt
sandy silt
sandy silt
s i l ty sand
sandy silt

sand to
gravel ly
gravelly
gravelly
gravel ly
gravelly

sil ty sand
to clayey silt
to clayey silt
to clayey silt
to sandy silt
to clayey silt
s i l ty sane
sand to sand
sand to sand
sand to sand
sand to sand
sand to sand

4 GoZ.0 :

EC; - Dr
(I)

MO
)50

•JNDFND
UNDFND
u'NirND
30-90
UNOFJC

>30
>3C
>90
>30
>90
>90

PHI
deg.

>4S
>43

uNDFS
UNj'3
UNOFD
44-46
L'NDFD
46-48

>48
46-48
46-48

;43
>48

iE'_

SPT
N

27
23
•5
13
15
23
34
42
46
41
41

>30
>50

..i

Su
tsf

UNDEFINED
::N'DEr*NED

3.2-
* '^T

2.51

"* ?C

'JNSEFINEj
UNDEFINED
UNDEFINED
•JNDEFISED
-NDEFIJiED
UNDEFINED

Or - All sands (Jaiiolkowski et al. 1985) PHI - Durgunoglu and Mitcheli 1375 3u: Nk= 12

**« Note: For interpretation purposes the PLOTTED CPT PROFILE should be used «ith the TABULATED OUTPUT froi CPTINTR1 (v 3.02) »**



NORTHS I DEI SANITARY

•-on
[_ Q ij;

J G b

"•-••-

DEPTH
•:ii«tars:

0.25
0.50
' .75

.00
•1C

.50
1.75
2.00
? '?5
2.50
2.75

'-• :' -il1-

-•\ :~ i C

f-io .
. 'Jn

' f je t )

0.32
1.64
:.4S
3.28
4.10
4.32
5.74
5.56
7.33
8.20
3.02

tor :
n :
;

i ':. W; -—

S: (avg)
i tsf)

120.48
37.30
54.74
25.34
41.10
43.04
£3.44
50.26

377. 33
482.06
331.10

i tKKrt i c.
CPT-12SA
38- IOCS
" ivg> :

Fs (avg)
( t s f j

0.71
1.32
0.68
0.71
0.38
0.37
0.66
0.30
2.61
3.69
5.00

*i!~! •

125 pc f

Rf (avg)
(Z)

0.59
1.35
1.24
2.53
2.14
2.02
1.05
1.50
0.69
0.76
1.51

SI6V
( tsf)

0.03
0.08
0.13
0.18
0.21
0.23
0.26
0.28
0.31
0.34
0.36

i e='C juace
El svat i on
Water v-abl

SOIL BEHAVIOUR TYPE

sand
sand to silty sand

silty sand to sandy silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt

sand to silty sand
silty sand to sandy silt

gravelly sand to sand
gravelly sand to sand

sand

_ ••_•••--
•; 3~

a (met

Eq - Dr
(z;

>90
>90

70-30
'JNDFND
JSCFM
U.NDFND
70-80
70-3C

>90
>90
>30

" '.-' w —— ;™

'•Si Cl'

^.''r' ;w .

"HI
deg.

>43
>48

46-43
L'NDFD
uNDFD
•JNDFD
42-4i
42-44

>43
>48
>48

•.»•

MSL
., a

SPT
N

23
23
17
10
IS
15
15
13

>50
>50
>50

o

3u
tsf

UNDEFINED
UNDEFINED
UNDEFINED

2.23
2.4C
3.55

UNDEFINED
'JNDEFINEJ
UNDEFINED
UNDEFINED
UNDEFINED

Dr - All sands (Jaiiolkowski et al. 1985) PHI - Durgunoglu and ilitchell 1975 Su: Nk: 12

"L- i*«* Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT frot CPTINTR1 (v 3.025 ****



NORTHSi
Test Date : 04-03-33

• --. .J ' "

''"'•L-
"-
DEPTH

•deters)

0.25
;.so
0.75
:.oo
1.25

-. .V 1 .i!
; C' •

. ;_,';-

Cast)

0.32
1.S4
2.46
2.28
4.10

2

•L t Wt -

3c ( a /g )
! t s f )

145.30
32.02
25.62

125.04
405.56

OPT- 129
33-1003
Cavg) :

Fs (avg)
( t s f )

0.45
0.93
0.83
1.30
1.90

•* -~i cr _ _ ?i x. _l W '- .

Rf (avg)
(Z)

0.30
1.13
2.34
1.03
0.47

3I6V
( t s f )

0.03
0.08
0.13
0.13
0.23

El (2V at i en i
Water tab le

SOIL BEHAVIOUR TYPE

sand
sand to silty sand

sandy silt to clayey silt
sand to si l ty sand

gravel ly sand to sand

r**—7
O .•

£ me c

•H - Dr
(I)

>90
>90

UNDFND
>90
>90

6 . 2
c?r s)

PHI
deg.

>48
>48

UNDFD
>43
>48

M3L
; 1

SPT
N

29
20
14
30

>50

a -i.

Su
tsf

UNDEFINED
UNDEFINED

2.95
UNDEFINED
^NDE"NE2

Dr - All sands (Jaiiolxouslti et al. 1985) PHI - Durgunoglu and Hitchell 1975 Suj Nk= 12

**« Mote: ror interpretation purposes the PLOTTED CPT 'ROFILE should be used nith the TABULATED OUTPUT froi CPTISTS! (v 3.02) "**



MOFSTMS I DE SAIM I TARY L_AMDF~ I I_L_

Contractor :TERRA TECH.
Location :CPT-125A
Job No. :88-1008
Tot. Unit Wt. <avg) : 125

Test Date :4-09-88
Elevation :882.O MSL
Water table (meters) : 2.2

pcf

DEPTH
deters) (feet)

0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.05
2.30
2.55
2.80
3.05

0.82
1.64
2.46
3.28
4.10
4.92
5.74
6.73
7.55
8.37
9.19
10.01

Be (avg)
(tsf)

106.10
324.50
113.26
59.30
49.34
70.76
29.80
64.94
154.94
299.98
228.58
347.48

Fs (avg) Rf (avg)
(tsf) (Z)

0.10 0.09
1.67 0.51
1.35
0.96
0.95
0.77
1.06
1.17
2.92
5.39

.19

.62

.93

.09

.57

.81

.88

.80
5.93 2.60
3.37 0.97

SISV
(tsf)

0.03
O.OB
0.13
0.18
0.23
0.28
0.33
0.39
0.45
0.47
0.50
0.53

SOIL BEHAVIOUR TYPE

sand
gravelly
sand to

silty sand
silty sand

sand to

sand to sand
silty sand
to sandy silt
to sandy silt
silty sand

clayey silt to silty clay
silty sand

sand to
sand to

silty sand

to sandy silt
silty sand
silty sand
to sandy silt
sand

Eq - Or
(Z)

>90
>90
>90

70-80
60-70
70-80
UNDFND
60-70
>90
>90
>90
>90

PHI
deg.

>48
>48
>48

46-48
44-46
44-46
UNDFD
42-44
46-48
>48

46-48
>48

SPT
N

20
>50
27
19
16
17
14
21
37
>50
)50
>50

Su
tsf

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

2.45
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

Or - All sands (Juiolkovski et al. 1985) PHI - Robertson and Caipanella 1983 Su: NIc- 12

m* Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froi CPTINTRI (v 3.02) »»



NORTHS I SANITARY

::.:>
L_ '— !

"I",-.--J '-.'

"""" .—

«»^«at."
(aeters)

0.25
0.50
0.75
1.00
1.25
1.50
1.75
2. ;o
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00
4.25
4.50
4.75
5.00
5.25
5.50
5.75
5.00
S.25

;- ';r a.: ';
>. at i on
b No.
'•'• •, 'Jr. i

*H
(feet)

0.32
1.54
:.45
3.23
4.10
4.32
5.74
5.55
7.38
3.20
3.02
3.34

10.56
11.43
12.30
13.12
13.34
14.76
15.53
16.40
17.22
13.04
13.36
19.59
20.51

:.. r :
j

m

t wt."
3c (avg)

(tsf)

63.86
107.66
40.34
35.62
41.50
30.70
17.24
24.22
20.94
57.50
154.52
200.65
201.30
255.38
339.30
235.34
130.80
31.54
30.68
189.38
146.38
116.34
223. S4
207.12
230. OS

TERRA T
CPT- 126
-3-1008
(avg) :

Fs (avg)
:tsf)

0.79
1.36
1.30
0.32
1.23
3.31
0.33
0.21
0.31
0.10
1.87
3.71
3.70
3.55
2.29
2.00
3.73
2.84
2.26
4.79
3.20
3.42
7.26
7.08
3.21

EC;-:.

125 pcf

Rf <:avg)
(7.)

1.14
1.27
3.19
2.59
2.37
2.95
2.24
0.86
1.50
0.15
1.21
1.35
1.34
1.33
0.57
0.35
2.35
3.10
2.49
2.52
2.18
2.33
3.25
3.42
4.00

SI8V'
(tsf)

0.03
0.08
0.13
0.18
0.23
0.23
0.33
0.37
0.39
0.42
0.44
0.47
0.43
0.52
0.55
0.57
0.60
0.62
0.65
0.67
0.70
0.73
0.75
0.78
0.30

Test Date
El :avat i on.
''_'....,.. • _ U- '',',3 t, .=:. -s ̂ .Q i

. SOIL 3EHWIQLR *YPE

sand to silty sand
sand to silty sand

clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to siity clay
clayey silt to silty clay
silty sand to sandy silt
sandy silt to clayey silt

sand to silty sand
sand to silty sand
sand to silty sand
sand to silty sand

sand
gravelly sand to sand

sand
silty sand to sandy silt
sandy silt to clayey silt
silty sand to sandy silt
silty sand to sandy silt
silty sand to sandy silt
sandy silt to clayey silt
sand to clayey sand (*)
sand to clayey sand (*)
sand to clayey sand (»)

: 04-
: — ""
t '.met

Eq - Dr
(Z)

>30
>90

UNDFNO
UNDFND
UNDFND
UNDFND
UNDFND
40-50
IJNDFND
60-70
>90
>90
>90
;30
>90
>90

80-90
UNOFNO
70-80

;so
30-90
UNDFND
JNDFND
UNDFND
USDFND

03-3
7 T
ar3;:

PHI
deg.

>43
>48

UNSF:
UNDFD
UNOFD
UNDFD
UNDFD
34-35
UNDF:
40-12
44-46
45-48
44-46
46-3
>48

44-46
42-44
UNDFD
40-42

42-44
UNDFD
UNDFD
UNDFD
UNDFD

£
MS'_
: 1

3PT
N

16
25
2C
14
* c
15
3
3
3
16
37
43
48
5̂0
"30
45
42
35
23

• TA

47
45
>50
>50
>50

~?

3d
tsf m

UNDEFINED
UNDEFINED ̂

3.":
2.35
3.43
1.53 **
1.4C

UNDEFINED
1.70^

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED"
UNDEFINED
UNDEFINED
UNDEFINED*
UNDEFINED

7.55
UNDEFINED w

UNDEFINED
9.54

UNDEFINED"
UNDEFINED
UNDEFINED

Dr - AH sands (JaiioUouski et al. 138S) PHI - Durgunoglu and Hitchell 1375 3u: Nk= 12

(*) overconsolidated or ceoented

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT fro§ CPTINTRS fv 3.02) **



IMORTHSZDE SANITARY

C O ;"; '

'_ O i™ •

Job
""*" |--', •}•*

DEPTH
iaeters;

C.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25

- 2.50
2.75
3.00
3.25
3.!3
2.75
4.00
4.25
4.50
4.75
5.00

t r AC t
st i on

V I .

. L'n i

( f ee t )

0.32
1.64
2.46
3.23
4. 1C
4.32
5.74
6.5E
7.38
3.20
9.02
3.34

10.56
11.48
12.30
13.12
13.34
14.76
15.58
16.40

ov :
u

2

t >-:•; r

Qc (avg)
( t s f )

143.73
140.03
150.23
36.74

105.78
53.10

173.52
141.52
275.65
418.06
403.20
271.00
420.34
435.28
138.26
77.28

145.32
334.34
528.48
502.32

TERRA TE
CPT -127
33-1008
(avg) S

Fs (avg)
( ts f )

0.47
1.62
2.55
1.57
1.71
1.23
3.00
2.28
1.70
2.36
3.95
3.39
2.05
2.83
3.50
1.34
2.64
6.02
5.33
8.21

iCH.

125 pc f

Rf (avg)
(I)

0.32
1.15
1.70
1.81
1.52
1.35
1.73
1.61
0.62
0.56
0.38
1.47
0.43
0.57
1.77
2.52
1.81
1.80
1.12
1.63

siav
( t s f )

C.03
0.08
0.13
0.18
0.23
0.26
0.29
0.32
0.34
0.37
0.39
0.42
0.44
0.47
0.43
0.52
0.55
0.57
0.60
0.62

Tta'.it Date
El avat i on
Water tab I

JuIL BEHAVIOUR TYPE

sand
sand to silty sand
sand to silty sane!

silty sand to sandy silt
silty sand to sandy silt
silty sand to sandy silt

sand to silty sand
sand to silty sand

sand
gravelly sand to sand

sand
sand to silty sand

gravelly sand to sand
gravelly sand to sand

sand to silty sand
sandy silt to clayey silt

sand to silty sand
sand to silty sand

sand
sand

: 04-
T '"' T

-.i /.'met

Eq - Dr
(Z)

>90
>80
>90

80-30
80-30
70-80

>30
>90
>30
>90
>30
>90
>9C
>90
>30

UNDFND
30-30

>90
>90
>90

Q9_3f
~T -7 h

s'f ".: ':•

?m
dec.

>43
>48
>48

46-43
4S-48
42-44
46-43
46-43

>48
>45
>43

46-48
>48
>43

44-45
u'NDFD
42-44
46-43

>43
>43

— ,
3

A1'~
,

SPT
N

29
34
2£
23
2-
20
42
34

>5C
>50
>5C
>50
>50
>50
47
30
35
/"
>50
>50

.. 2

:u
tsf

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNZEFINEI
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

a. 37
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

Dr - All sands uaiioikovski et al. 1985) PHI - Durgunoglu and Sitchell 1375

**** Note: For in terpre ta t ion purposes the PLOTTED CPT PROFILE should be used wi th the TABULATED OUTPUT fro« CPTIMTR1



NORTHS I Dl

To . - • ' ; ,-a^ .1.. - ... a
-• '_' 1 •

' • • •!-!_'_••'_ J c .L '-'i : :
•Jo
To

-rp

(«etsrs)

0.25
0.50
0.75
1.00
1.25
1.50
1.75

b No.
i . 'Jn

*:-:
;fset)

0.32
1.64
2.46
3.23
4. 1C
4.92
5.74

:
'.. ' ' .L. —

3c :avg;
• t s f )

223.63
173.38
35.00

158.32
58.92

238.68
•503.44

TERRA TECH.
CPT- 123
3S-100E
Cavg; :

Fs (avg.i
( ts f )

0.44
1.48
2.23
2.33
2.07
2.07
5.51

125 pc f

Rf (avg)
(Z)

0.20
0.35
2.63
1.47
3.52
0.87
1.08

SI8V
( tsf)

0.03
0.08
0.13
0.18
0.21
0.23
0.26

""eat >ate
II avati ::in
Water bab

_SOIL BEHAVIOUR TYPE

gravelly sand to ;am!
sand

sandy silt to clayty silt
sand to silty stnd

clayey silt to s:lty clay
sand
sand

; 0 i:1 -
: 37

I e vine'';

Eq - Dr
(I)

:9C
>90

UNDFND
>90

UNDFND
>90
>90

os-ss
7.7 :-
'=r 3 )

•Mi »rn .
deg.

>43
>48

UNDF3
>48

UNDFD
:48
>43

^

1SL
• *

SPT
N

36
33
33
38
23
46

>50

3

:u
tsf •

UNDEFINED
UNDEFINED „

7.07
UNDEFINED

4.33
UNDEFINED*
UNDEFINED

Or - All sands (Jaeiolkovski et al. 1985) PH! - Durgunoglu and Nitchel l 1975 Su; Nk= 12

»** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT frot CPTINTR1 (v 3.023



NORTHS I SANITARY

'._• C!

Lo
_ :^:

To

".CS1
U*»l

(aetj's;

0.25
0.53
0,75
1.00

i°~« 'w :'" cji 'I ','

cat i :r:
! • • • !•• ' -

t. Urj.

*:-'
(fest)

0.32
1.54
2.46
3.28

-<r .',
u

2
t W't .

Be 'avg)
(tsf)

42.00
133.74
43.28
57.10

TZR.RA ~*"E
CPT-133
as-ioos
(avg) :

rs (avg)
(tsf;

0.53
2.55
1.22
0.84

'«• I : •

125 pc f

Rf (avg)
(Z)

1.25
1.91
2.81
1.25

SISV
(tsf)

0.03
0.08
0.13
0.18

Test Data
'11 a vac ion
Water !;ab

SOIL BEHAVIOUR TYPE

silty sand to sandy silt
silty sand to sandy silt
sandy silt to clayey silt
silty sand to sandy silt

; 04 —
: 97

Is "met

Eq - Dr
(Z)

MO
>90

UNDFND
70-20

OS -3
*-* î
er-s)

SH:
deg.

>48
>4B

i .t.f<»-^
wrtw.'O

44-45

i— •

V! C? '

• _

C5T

^

« ^
ij

43
17
A J

te A

(̂
. _!

Ha
tsf

•JSOEFISED
UNDEFINED

2.53
"kinT rUC"^
-rtUC^iNti

Dr - All sands (Jaiiolkowski et al. 1985) PHI - Durgunoglu and Nitchell 197S Su: NIc* 12

*«* Note: 'or interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froi CPTINTRl (v 3.02) ****

L



I Dl

"•- .

..:s-srs)

.25

.50

.75
VI

••c

* Uv

.75

.00

.25

.30

.75
3.00
3.25
2.30
3.75
4.00
4.25
4.50
4.75
5.00
5.25
5.50
5.75
5.00
5.25
S.50
5.75
7.00
7.25
7.50
7.75
3.00
3.25
2.50
3.7!
3.00
':.2!
:.!0

. -L. .- . .. .1
1 .- — \ •-

.-. h

• No.
. '...'n :

( f ee t )

0.32
1.64
2.46
3.23• . ,-
4.52
5.74
5.55
7.38
3.20
3.02
3.34

10.66
11.48
12.30
13.12
13.34
14.76
15.58
16.40
17.22
18.04
13.36
1S.53
iO . j 1
*** 93•.* * Jy

22.15
22.37
23.73
24.61
25.43
26.25
27.07
27.33
2S.71
29.53
20.25
31.17

i i

3c iavg?
( t s f }

112.38
134.34
38.32
21.75
27.42
3l!73
53.02
73.00
S5.24
46.36
43.54
20.20
12.34
14.50
11.64
40.06

103.74
156.32
122.56
135.36
134.36
132.73
179.34
222.00
217.72
211.24
210.56
255.36
233.56
257.24
131.32
258.30
272.22
219.25
373.32
317.94
236.70
214.74

TERRA TECH.
::FT~133A
38-1003
•'iavg.'' : 125 pc

•= CavgJ
( t s f )

1.57
3.14
0.31
0.35
f. flfi
0.33
0.46
0.56
2.03
1.39
1.43
0.37
0.12
0.17
0.22
0.15
0.31
0.55
2.61
0.34
0.46
0.40
0.33
0.65
0.33
0.34
0.36
0.52
0.71
0.59
0.30
0.36
0.38
0.24
0.39
2.07
1.31
1.08

Rf (avg)
(I)

1.40
2.33
2.35
1.59
0.94
1.05
0.36
0.72
3.21
2.99
3.02
4.79
0.33
1.13
1.87
0.37
0.78
0.35
2.13
0.25
0.24
0.22
0.22
0.29
0.18
0.16
0.17
0.20
0.25
0.23
0.16
0.14
0.14
0.03
0.26
0.55
0.56
0.50

C

3I3V
( t s f )

0.03
0.08
0.13
0.18
0.23
0.23
0.32
0.35
0.37
0.40
0.42
0.45
0.47
0.50
0.53
0.55
0.58
0.60
0.63
0.65
0.68
0.71
0.73
0.76
0.78
0.31
0.83
0.86
0.38
0.91
0.94
0.96
0.-99
1.01
1.04
1.06
1.09
1.12

Test 2_vc5r
El a vac i or
Water tabl

^ 3GIL BEHAVIOUR TYPE

sand to s i l ty sand
silty sand to sandy silt
sandy silt to clayey silt
sandy silt to clayey silt
sil ty sand to sandy silt
silty sand to sandy silt

sand to s i l ty sand
sand to silty sand

sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt

clay
sandy silt to clayey silt
sandy silt to clayey silt '
clayey silt to silty clay

sand to silty sand
sand to silty sand

sand
silty sand to sandy silt

sand
sand
sand
sand

gravelly sand to sand
gravelly sand to sand
gravelly sand to band
gravelly sand to sand
gravelly sand to sand
gravelly sand to sand
gravelly sand to sand

sand
gravelly sand to sand
gravelly sand to sand
gravelly sand to sand
gravelly sand to sand
gravelly sand to sand

sand
sand

: E7S.3 ""SI
e •' meters.1' : 1.5

Eq - Dr

>3C
>90

UNDFND
UNDFND
50-60
50-50
60-70
70-80
UNDFND
L'NjFND
UNDFND
UNSFN:
'JKDFND
UNDFND
UNDFND
40-50
70-80
30-90
70-80
30-90

>90
30-30
30-30

>90
)30
530
>30
>90
>30
>90

80-90
>90
>90
>SO
>90
>90
>90

30-90

PHI
deg.

>48
>48

UNDF3
UNDFD
33-40
38-40
40-42
42-44
UNDFD
UNDFD
UNDFD
'JNDF3
UNS rD
UNDFD
UNDFD
36-38
40-42
42-44
42-44
42-44
44-46
42-44
42-44
44-46
42-44
42-44
42-44
44-45
44-46
42-44
42-44
42-44
42-44
44-46
44-46
44-46
42-44
40-42

3?r

N

27
43
15
3
•5

10
13
13
25
13
13
li
e

S
6

10
25
30
39
25
37
35
34
35
35
34
34
41
45
41
37
41
43

>50
>50
>50
45
41

3u

UNDEFINED
UNDEFINED

3.22
t.73

'mnsrT^pi
•JNDEFINED
UNDEFINED
UNDEFINED

5.40
2.32
4.03
1.53
1.05
1.15
.30

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNO-FINED
UNDEFINED
UNDE r INED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED.
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED'
UNDEFINED
UNDEFINED
UNDEFINED-
UNDEFINED

Dr - All sands (Jaiiolkovski et al. 1335) PHI - Durgunoglu and Mitchell 1375 Su: Nk= ::

Note: -or interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULA*;: T.'TPUT froi CPTIOI (v 3.02;



I DE SAIM I TARY

L c c
Job
Tot

:E?TH
(ueters!

0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
A ^CT

2.50
2.75

t r ac to r :
at ion :

Mo , :
. Uni

( f se t )

0.32
1.S4
2.45
3.23
4.10
4.32
5.74
6.56
7.33
3.20
3.02

t Wt .

1c tavg)
( t s f )

130.04
103.14
77.30
77.04
54.20
59.34
40.48
15.28
10.40
7.58

36.28

CFT- 132
33-1003
C a v g ) :

rs 'avg)
( t s f ;

1.12
1.40
1.16
1.66
1.47
1.23
1.09
0.32
0.19
0.13
0.70

'— -'' • •

125 pc-

Rf (avg)
(2)

0.62
1.28
1.50
2.15
2.70
2.08
2.69
2.07
1.81
2.48
0.72

f

siav
( t s f )

0.03
0.08
0.13
0.13
0.23
0.28
0.33
0.36
0.38
0.41
0.43

Test Date
Elevati on
Wat er t ab I

SOIL BEHAVIOUR TYPE

sand
sand to s i l ty sand

s i l ty sand to sandy silt
sil ty sand to sandy silt
sandy silt to clayey sil t
silty sand to sandy silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to sil ty clay

silty clay to clay
sand to silty sand

. 04-OS-33
: 3S3.0 MSL
s (meter -a) : 1

Eq - Dr
(2)

>90
>30

80-30
30-30
UNOFND
60-70
UNDFND
UNDFND
UNDFND
UNDFND
70-30

PHI
deg.

>43
>48

46-48
46-48
L'NDFD
42-44
UNDFD
UNDFD
UNDF2
UNDFD
42-44

SPT
N

34
26
25
25
21
13
16
7
5
5

23

* O

Sa
tsf

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

4.43
UNDEFINED

3.34
1.24
.33
.59

UNDEFINED

Dr - All sands Caaiolkouski et ai. 1385) PHI - Durgunoglu and Bitchel i 1375 3u:

*«* Mote: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froa CP7INTR1 (v 3.02) »**



-• • , ,-
L •::•'::
Job
~ot

deters)

0.25
0.50
C.73
1.00
1.25
1.30
1.75
2.50
2.25
2.30
2.75
3.00
3.25
3.30
3.75
4.00
4.25
4.50
4.70
4.33
5.20
3.4C

t r r,_ i
at :. .--rt

"M'O .
. 'Jr. i

( f ee t )

0.32
1.54
:.4s
4.10
4.32
5.74
5.55
7.33
3.20
9.02
3.34

1C. 56
11.43
12.30
13.12
13.34
14.75
15.42
16.24
17.05
17.72

NOR

(J

2

t wt.
3c (avg)

( t s f )

174.24
131.32
102.16

33.13
32.86
24.32
25.72
13.18
25.08
10.72

3.10
30.43
37.16

101.14
50.34
43.10
43.42
73.38

112.04
133.10
233.72
233.36

JTMSI

-i-r™ — •-: * "pr-
: _. . 'T. T. ;'™» i LL

'"• o ~r •- ""• *^* **"*
38- IOCS
(avg) ;

Fj (avg)
( t s f )

0.32
1.54
1.69
1.24
7.36
0.65
0.56
0.47
0.44
0.16
0.27
1.95
1.43
2.40
1.54
1.46
1.57
2.33
4.50
3.15
6.08
7. OS

y ^ f^^ cs

r- .

125 pcf

Rf (avg)
(7.)

0.53
0.90

-1.65
1.49
2.61
2.60
2.19
2.44
1.75
1.51
2.97
2.42
1.64
2.38
3.02
2.97
3.18
3.61
4.02
2.72
2.60
2.41

>Af4

siav
( t s f )

0.03
0.08
0.13
ft « rtv. *d
0.23
0.28
0.33
0.38
0.44
0.49
0.54
0.59
0.63
0.65
0.68
0.70
0.73
0.76
0.78
0.30
0.33
0.85

I TARTY L_AI>J

Test Date
El =v. at i on
W <?. t e r '•' s. Iz 1

SOIL 3EHAVIOUR TYPE

sand
sand

si l ty sand to sandy silt
silty sand to sandyi silt
sandy silt to clayajy silt
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay

silty clay to clay
silty sand to sandyi silt
silty sand to sandy silt
silty sand to sandy silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt

very s t i f f f ine grained (*)
silty sand to sandy silt
silty sand to sancy silt
silty sand to sandy silt

Z>F-I
: 04-
« — • C."

s :. met

Eq - Dr
(I)

;30
>90
>90

30-30
UNDFND
•J.VDFND
UNDFND
UNDFND
UNDFNC
UNDFND
UNDFND
50-70
60-70
70-30
UNDFND
UNOFND
UNDFND
UNDFND
UNDFND
SO-SO

>30
>30

Ll-

09-3
!;: ., '-J
ev ;- '

PHI
deg.

>48
• 43
>43

46-48
UNDFD
UNDFD
UNOFD
UNDFD
UNDFD
UNDFD
UNDFD
40-42
40-42
40-42
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
42-44
42-44
44-46

5
;v"SL

,; 2

3PT
N

33
35
33

'3
12
10
9

• f-
i'-J

5
5

25
23
32
13
13
13
30

:so
>50
>50

M

m

Su
tsf m

UNDEFINED
UNDEFINED
UNDEFINED *
U N D E F I N E D

2.71
2.05M
••» * *
*.. I.

1.55::S-
T»

UNDEFINED
UNDEFINED ••
UNDEFINED

4.17
4.:2—
4.04
£.50

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

Dr - .All sands (Jaeiolkouski et al. 1985) PHI - Durgunoglu and Nitchell 1975 Su: Nk= 12

!*) overconsolidated or ceeented

»»** Nets; For interpretation purposes the PLOTTED CPT PROFILE should he used with the TABULATED OUTPUT froi CPTINTS1 (v 3.02) *«



NORTHS IDE SANITARY LANDF" I I_L_

.;..b No,
"•".-,+• I '.- :

r.rsr
(aeterii

0.25
.50
.75
.CO
.25
.50
.75
.00
.25
.50
2.75
3.00
3.25
3.50
3.75
4.00
4.25
4.50
4.75
5.00

•;

(feet)

0.32
1.S4
2.46
3.23
4.10
4.32
5.74
6.55
7.38
8.20
3.02
3.34
10.66
11.48
12.30
13.12
13.34
14.75
15.58
15.40

.-

t Wt .

3c (avg)
(tsf!

5.34
11. S3
12.58
£1.58
104.52
151.72
224.80
346.48
365.20
235.36
137.62
412.80
133.00
240.56
f .tn -^c

103.68
84.16
161.38
231.28
306.34

•" CT **"• '""' * "̂ " '""Ef.rlM ! C

I:? 7—1 20
33-1003

'. a v g '.'• j

Fs (avg)
(tsf)

^ • .«
V • i 1

0.21
0.12
0.61
1.04
3.36
5.22
4.16
2.71
4.36
5.72
3.2!
4.73
3.51
3.03
2.87
2.52
4.32
7.48
10.13

125 per"

Rf (avg)
(Z)

2.36
1.33
0.31
0.99
0.39
2.22
2.32
1.20
0.74
2.06
2. S3
0.73
2.58
1.46
2.15
2.77
2.33
2.99
3.23
3.30

SI8V
(tsf)

0.03
0.08
0.13
0.18
0.21
0.23
0.26
0.28
0.31
0.34
0.36
0.39
0.41
0.44
0.46
0.49
0.52
0.54
0.57
0.59

Test Date
1", svat i :-jr,

SOIL 3EHAVICUR TYPE

silty •:!
clayey silt
sandy silt

sand to
sand to

silty sand
silty sand

ay to cl«y
to s:Ity clay-

to clayey silt
silty sand
silty sand
to sandy silt
to sandy silt
sand

gravelly
sand to

silty sand
gravelly

silty sand
sand to

silty sand
sandy silt
sandy silt
silty sand

sand to sand
silty sand
to sandy silt
sand to sand
to sandy silt
silty sand
to sandy silt
to clayey silt
to clayey silt
to sandy silt

sand to clayey sand (*)
sand to clayey sand (*)

: O^-IO-'^S

e (meters) : . S

Eq - Dr
(7.)

iJKZFSa
'JNT'FND
UNDFNC
70-30

>30
>30
>30
>90
>30
>30
:30
>90
>90
>90

30-30
UNDFKD
UNDFND.
30-30 '
UNDFND
UNOFND

?H!
deg.

'JHDFD
JNDFD
UNDF:
44-46
46-48
46-43
>48
>48
>48
>48

46-43
>48

46-48
46-48
44-46
•JNDFD
UNDFD
44-46
UNOFD
JNDFD

:?*
N

4
5
e

•5
25
48
>50
>50
)50
>50
;50
>50
>!C
>50
46
40
32
>50
>50
>50

Su
tsf

.45

.35
1.04

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNCiFINED

8.57
6. 34

UNDEFINED
UNDEFINED
UNDEFINED

Dr - All sands (Jaaioikowski et al. 1385) PHI - Durgunogiu and Nitchell 1975 3u: N'k= 12

(*) overconsolidated or ceiented

**** Nora: For interpretation purposes the PLOTTED CPT PROFILE should be ased with the TABULATED OUTPUT frot CPTINTS1 (v 3.02; »***



NORTHS I DE S/MM I TARY

i~fir.tr . v" t'"•:'' • Tr£RPA TECH.

To t

(aeters!

0.25
0.50
0.75
1.00
1.25
.50
.75
.00
.25
.50
.75
.00

3.25
3.50
t ^r

-.00
4.25
4.50
4.75
5.00
5.25
5.50

at i on
Me- .

. '.J n i

•feet)

0.82
1.64
2.46
3.23
-.10
4.32
5.74
5.55
7.33
3.20
3.02
3.34

10.66
11.48
12.30
13.12
13.34
14.76
15.53
16.40
17.22
13.04

I -4..

3c (avg)
(tsf)

10.38
11.86
11.30
5.16
23. 3C
144.38
73.08
129.70
146.84
45.73
26.36
26.72
33.44
45.52
53.74
53.58
73.43
114.30
156.32
235.30
268.54
220.28

CPT-131

(avg) :
rs !avg)

(tsf)

0.21
0.43
0.16
0.06
0.23
1.74
0.15
0.64
0.74
1.22
0.45
0.49
0.51
0.34
1.29
1.83
2.07
3.40
5.07
6.32
3.08
7.73

125 pc f

Rf 'avg)
(X)

2.02
3.64
1.40
1.04
0.74
1.21
0.21
0.49
0.50
2.66
1.66
1.34
1.29
2.06
2.40
2'. 37
2.31
2.97
3.23
2.68

. 3.01
3.53

siav»
(tsf)

0.03
0.08
0.13
0.13
0.21
0.23
0.26
0.28
0.31
0.34
0.36
0.39
0.41
0.44
0.46
0.49
0.52
0.54
0.57
0.59
0.62
0.64

El s vat i on
i ' _ .1 . ._ . _ ,i_ _ (.-
VSf-Cl 1 V~ '' '-• -ALJ

_ SC!L BEHAVIOUR TYPE

clayey silt to silty clay
silty clay to clay

clayey silt to silty clay
sensitive fire grained

silty sand to sandy silt
sand to silty sand
sand to silty sand

sand
sand

sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sandy silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sandy silt
sand to clayey sand (*)
sand to clayey sand (*)

le "mel;

Eq - Dr
(I)

UNDFND
UNDFND
UNDFND
UNDFND
60-70

>90
70-30

>90
>30

UNDFND
UNDFND
UNDFND
50-60
UNDFND
U.NOFND
UNDFND
UNOFND
UNDFND
UNDFND

>90
LINDFND
UNDFND

-.5 ;

'HI
deg.

UNDFD
UNDFD
UNDFD
UNDFD
40-42
46-48
44-4s
45-48
46-48
UNDFD
UNDFD
UNDFD
36-38
UNDFD
UNDFD
UNSFD
UNDFD
UNDFD
UNDFD
44-46

UNDFD
L'NCFD

• •

3?~
N

5
3
e

j

» w

25
13
25
23
18
10
10
13
17
** *

24
23
44
>50
>50
>5C
>50

1

JU

tsf .

.36

.33

.33*

.'3
UNDEFINED
UNDEFINESw
UNSE-INE3
UNDEFINED
UNDEFINED

3.77
2.20
2.17

UNDEFINED *•
3.7"
». •?.
5.23M
5.05
3.45
12.33

UNDEFINED
' ̂:?rr'\?r,

3r - Al! sands IJ^iolkouski et al. 1985) PHI - Durgunoglu and ttitcheli 1375 Su: Nk= 12

(i) overconsolidited or ceiented

»**» Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the 'A3ULATE3 CUTP'JT fr:i CPTITS1 <-i 3.02J »



NORTHS I r>E SANITARY

Contractor : TERRA TECH. Location : ,I:':

DEPTH
:.:5;2r = ;

9.75
10.00
10.25
10.50
10.75 •

:feet!

31.79

22.31
23.53
34.45
35.27

2c :ivg)
(tsf;
252.38
145.13
145.46
244.58
334.32

Fs Uvg!
<isf)

1.09
1.66
1.24
1.46
1.21

Rf (avg)
(I)

0.43
1.14
0.86
0.60
0.31

3IGV
(tsf)

1.14
1.17
1.19
1.22
1.24

SOIL BEHAVIOUR TYPE

gravelly sand to sand
sand to silty sand

sand
sand

gravelly sand to sand

£q -Or
(!)

>90
70-30
70-30
80-90
)90

PHI
deg.

42-44
38-40
38-40
42-44
44-JJ

Sr~
N

40
35
28
47
>50

3u
tsf

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
•JS3EF:SE3

Or - All sands (Jaaiolkovski et ai. 1985) PHI - Durgunogiu and Hitchell 1975 3u: Nk= 12

**« Note: for interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froi CPTINTR1 (v 3.02) »**



Appendix D
Geotechnical Laboratory Test Results

GLT592/42



All geotechnical laboratory testing was performed by ATEC
Associates, Inc., as shown below.

Number of Tests

88
60
16
56
18
13

Test

Moisture Content
Atterberg Limits
Sieve Analysis
Sieve Analysis/Hydrometer
Modified Proctors
Triaxial Permeability
Tests

Specific Gravity

Procedure

ASTM D-2216
ASTM D-4318
ASTM D-422
ASTM D-422
ASTM D-1557
COE EM
1110-02-1906
ASTM D-854

The following table is provided to match ATEC's soil boring
and test pit numbers in this appendix to those used
throughout the text.

Appendix Number

100 to 107
BIOS to Bill
B115 to B123

ND1 to ND11
ECC/SB-3 to
ECC/SB-19

ECC/SB-120 to
ECC/SB-19

NSL/SB-122

NSL/SB/124

TP-100 to TP-109
108 to 111
112 to 119

Text Number

NSLSB-100 to NSLSB-107
NSLSB-108 to NSLSB-111
NSLSB-115 to NSLSB-123

NSLND1 to NSLND11
ECCSB3 to ECCSB19

NSLSB-120 to NSLSB19

NSLSB-122

NSLSB-124

NSLTP-100 to NSLTP-109
NSLSB-108 to NSLSB-111
NSLSB-112 to NSLSB-119

Location

Borrow Area
Borrow Area
GW Interceptor
Trench

Landfill Cap
ECC Supplemental
Investigation
Area

GW Interceptor
Trench

GW Interceptor
Trench

GW Interceptor
Trench

Borrow Area
Borrow Area
GW Interceptor
Trench

GLT592/46



NORTHSIDE LANDFILL
CH2M H111

ATEC Project Nunter 21-81008
June 9, 1988

Test Results

Boring
Number

100

101

102

103

104il̂ *

105

106

- 107

_ BIOS

B109

B110

Bill

B115

—

Sample

S-3
S-9

S-3
S-6

S-5

BŜ I <
BS-2ID '
S-8

S-3
S-6
S-8

BS-1
BS-lOV^^ £A,
S-2 ™
S-5
S-8
S-8

S-3

S-4
S-9

S-2
S-9

S-4

S-6
S-8

S-10
BŜ \
BS-210

S-2
S-4
S-5

Depth, Moisture
ft Content, %

5.0-
20.0-

5.0 -
12.5 -

1.0

c&°-°-w'o.o-
18.5 -

6.0 -
13.5 -
18.5 -

0.0 -
1 0.0 -
* 3.5-

11.0 -
18.5 -
18.5 -

6.0 -

7.5 -
20.0-

2.5 -
20.0-

7.5 -

13.5 -
18.5 -

7.0
21.5

7.0
14.5

- 12

15.0
15.0
20.5

8.0
15.5
20.5

25.0
25.0
5.5
13.0
20.5
21.5

8.0

9.5
21.5

4.5
21.5

9.5

• 15.5
•20.5

23.5 - 24.5
23.5 - 24.5

>t* -
3.5 - 5.5
8.5 - 10.5
11.0 - 13.0

12.8
6.8

18.7
11.2

10.8

12.2
8.3
8.9

12.1
6.8
10.8

11.2
9.9
10.9
10.1
11.0

10.9

12.0
8.7

11.6
11.3

12.4

10.7
13.9

16.9
13.8
11.7

14.4

10.1

Rate of
Atterberg Limits % Modified Specific Permeability
LL PL PI Proctor Gravity (on/sec)

21
17

22
19

18

21

18

20
17
17

22

22
14

16

18

19
19

22
24

20

18

28

21

14
13

16
13

13

14

12

15
12
12

15

14
10

12

11

12
13

15
13

15

12

18

12

7
4

6
6

5

7 ,
94.7 1.6 x 10"b

6

5
5
5

95.0 7.0 x 10"8
8
4

4

7

7
6

7
11

5

6

10 -994.6 7.3 x 10 *

9



NORTHSIDE LANDFILL

CH2MH111
ATEC Project Number 21-81008

June 9, 1988

Test Results (cont'd)

Boring
Number

B116

B118

B119

B121

B123

ND3

N06

NBTNW
* ND<?

ECC/SB-3

ECC/SB-4

ECC/SB-5

ECC/SB-7

Sample

S-4
S-9

S-10T

S-4
S-8
S-ll

S-3
S-4 & 5

S-ll

S-3
S-3D
S-6
S-13

BS-2

BS-4

1 BS-6
BS-5

S-3
S-7

,S-8

S-6
S-7

S-5
S-50
S-8

S-4
S-5

Depth,
ft

7.5 -
20.0 -
22.5 -

7.5 -
17.5 -
25.0-

6.0 -
8.5 -

-

5.0 -
5.0-
12.5 -
30.0-

0.0-

0.0 -

0.0-
0.0-

4.0-
12.0 -
14.0-

10.0-
12.0-

-

6.0-
8.0-

9.5
21.5
24.0

9.5
19.0
26.5

8.0
13.0

6.5
6.5
14.0
31.4

1.5

1.5

1.5
1.5

5.0
14.0
16.0

12.0
14.0

8.0
10.0

Rate of
Moisture Atterberg Limits X Modified Specific Permeability
Content, X LL PL PI Proctor Gravity (cm/sec)

10.2
7.0

19 12 7

(No Sample)
15 11 4

8.5

10.8
9.3 20 13 7

7.3

9.9
8.6
8.7

2.80

23 13 10

14.5

10.6
22 13 9

10.9
10.6

17 12 5

17 13 4
11.0

18 12 6
17 13 4

11.0

19 14 5
12.4



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Nunter 21-81008

June 9, 1988

Test Results (cont'd)

Boring
Number

ECC/SB-11

ECC/SB-12

-ECC/SB-13

_ECC/SB-14

ECC/SB-15

Ea/SB-16

ÊCC/SB-17

ECC/SB-18

•—

~-CC/SB-120
»—

-ECC/SB-121

-̂ CC/SB-122

ICC/SB-123

^^ _ — < -Sample

S-5
S-9

• S-10
S-ll
S-12
S-12D

S-10

S-7
S-8

S-6
S-7

S-6
S-7

S-3
S-3D
S-4

S-2

S-6
S-9
&10

S-13
HIT)QtlJU

S-14
S-14D

S-12
SB-12D

S-4&6

S-7&8

Depth, Moisture
ft Content, X

8.0 -
16.0 -

-

—

22.0 -
22.0 -

18.0 -

12.0 -
14.0 -

10.0 -
12.0 -

10.0-
12.0-

_
_
-

2.0 -

10.0-
16.0-

33.0-

7.5-

15.0

10.0 10.1
18.0 10.4

9.2
24.0
24.0

20.0 9.2

14.0
16.0 10.6

12.0 10.6
14.0

12.0
14.0 10.3

9.7
10.1

4.0 20.7

12.0 10.0
20.0

• 35.0

15.5

- 19.0

Rate of
Atterberg Limits % Modified Specific Permeability
LL PL PI Proctor Gravity (cm/sec)

17

21

19
25

18

17

18

19

17

21
19
20

19
20

19

20

12

13

16
14

13

12

12

12

13

13
13
14

13
13

13

14

5

3
11

5

5

6

7

s

4

8
6
6

6
7

6

6



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Nunter 21-81008

June 9, 1988

Test Results (cont'd)

Boring
Number

ECC/SB-124

NSL/SB-122

NSL/SB/124

IP-100

TP-101

TP-102

TP-103

TP-104

TP-105

TP-106

7P-107

Sample

S-10

S-5

S-9

G-l
6-2
B

G-l
G-2
B

G-l
G-2
B

G-l
G-2
B

G-l
G-2
B

G-l
G-2
B

G-l
G-2
B

G-l
G-2
B

Depth,
ft

-

11.0 - 13.0

-

3.8
7.6
3.8

4.0
5.6
5.6

3.0
8.0
7.5

4.0
9.0
4.0

5.0
9.3
5.0

4.0
6.7
4.5

3.0
8.0
3.4

5.0
8.0
5.0

Moisture
Content, %

12.0

8.4

12.1
11.9
9.2

21.0
13.4
10.6

24.8
13.1
11.1

13.7
10.7
10.8

14.8
11.9
11.2

18.7
16.1
11.5

18.4
17.4
11.9

12.1
10.9
10.6

Atterberg Limits % Modified Specific
LL PL PI Proctor Gravity

20 13 7

22

19

21

21

27

15

21 15

13

20 14

13

15

14 13

19 13

94.8

95.0

95.5

95.2

94.9

94.8

94.9

95.4

Rate of
Permeability
(on/sec)

8.5 x 10-9

1.8 x 10f8

1.3 x 10

1.4 x 10"

1.1 x 10"

2.6 x 10"

7.4 x 10"

-8 -

9.5 x 10-9 -



NORTHSIDE LANDFILL

CH2M H111
ATEC Project Nunter 21-81006

June 9, 1988

Test Results (cont'd)

Rate of
Boring Depth, Moisture Atterberg Limits X Modified Specific Permeability
Number Sample ft Content. X LL PL PI Proctor Gravity (on/sec)

TP-108 G-l 2.5 25.6
G-2 7.0 22.3 q
B 3.0 11.4 22 15 7 95.5 6.8 x 10"3

TP-109 G-l 3.0 29.0
G-2 8.5 13.0 flB 8.0 11.4 23 15 8 94.5 1.3 x 10"°



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Sieve Analysis

Boring: Packing Sand
Sample:
Depth :

Sieve Size

1"

3/4"

1/2"

3/8"

#4

#8 100

116 12

130 0.4

150 0.3

#100

1200 0.3

119
S-9
21.0 - 22.0

% Finer

-

100

95

-

78

57

42

32

22

16

12.5

ECC/SB-4
S-12 & 13
22.0 - 26.0

-

100

92

90

80

65

46

28

12

6

4.1

ECC/SB-6
S-17
32.0 - 34.0

-

-

-

-

100

99

98

88

29

8.4



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Sieve Analysis

Boring:
Sample:
Depth :

Sieve Size

1"

3/4"

1/2"

3/8"

14

18

116

130

150

1100

1200

ECC/SB-6
S-17
32.0 - 34.0

-

-

-

-

-

100

99

98

88

29

8.4

ECC/SB-7
S-9 & 10
16.0 - 20.0

% Finer

-

100

99

98

90

78

59

36

14

6

3.9

ECC/SB-8
S-9
17.5 - 18.0

-

-

100

99

98

96

94

92

78

55

37.5

ECC/SB-10
S-8

-

100

97

95

91

85

76

60

39

21

13.1



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Sieve Analysis

Boring:
Sample:
Depth :

Sieve Size

1"

3/4"

1/2"

3/8"

14

18

116

130

150

1100

1200

ECC/SB-11
S-8
14.0 - 16.0

-

-

-

100

96

83

63

433

19

8

4.2

ECC/SB-12
S-7
12.0 - 14.0

% Finer

100

84

70

55

46

34

23

15

10

6

4.1

ECC/SB-14
S-8, 9 & 10
14.0 - 20.0

100

96

93

87

78

69

59

49

31

16

11.3

ECC/SB-15
S-ll
20.0 - 22.0

100

94

90

83

67

54

42

32

19

11

8.0



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Sieve Analysis

Boring:
Sample:
Depth :

Sieve Size

1"

3/4"

1/2"

3/8"

14

18

116

#30

150

1100

#200

ECC/SB-20
S-9
16.0 - 18.0

_ —————— ———

100

98

96

82

65

46

32

15

9

6.6

ECC/SB-20
S-9D
16.0 - 18.0

-

100

98

88

76

61

44

24

16

12.7

ECC/SB-124
S-4

% Finer

-

100

94

90

80

71

64

58

24

14

11.1

ECC/SB-124
S-6

100

98

95

68

47

33

25

18

13

10.3

TP-100
G-3
8.7

100

95

90

84

66

53

40

24

11

7

6.1



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"
1/2"
3/8"
#4
18
#10
#16
#30
#40
#50
#80

#100
#200

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

100
S-3
5.0 - 7.0

-
100
94
-

91
87
-
84
81
78
75
67
65

55.3

Percent
Finer

46.9
39.9
33.0
29.5
24.3
18.2
13.9

100
S-9
20.0 - 21.5

% Finer
-
-

100
99
95
90
-

87
83
80
76
68
66

55.3

Hydrometer Percent
Size (mm) Finer

0.033 42.1
0.021 37.6
0.013 28.6
0.009 26.9
0.006 22.4
0.003 17.0
0.001 11.6

101
S-3
5.0

-
-
-

100
99
-
-
98
97
96
95
92
91

82.7

Hydrometer
Size (mm)

0.029
0.020
0.012
0.009
0.006
0.003
0.001

- 7.0

Percent
Finer

74.4
58.7
47.0
40.1
34.3
25.5
18.6



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"
1/2"
3/8"
#4
18
#10
116
130
140
150
180
1100
#200

Hydrometer
Size (mm)

0.034
0.022
0.013
0.009
0.006
0.003
0.001

101
S-6
12.5 - 14.5

-
100
98
92
82
73
71
63
55
52
48
42
40

33.7

Percent
Finer

25.4
24.0
19.8
17.0
14.1
10.6
7.1

102
S-5
10.0 - 12.0

% Finer
-
-

100
98
94
90
-
87
84
81
77
69
68

57.7

Hydrometer Percent
Size (mm) Finer

0.031 51.4
0.021 42.5
0.012 35.4
0.009 30.1
0.006 25.7
0.003 21.3
0.001 15.1

103
BS-1
0.0 -

-
100
99
-

95
91
90
86
82
80
75
67
65

56.1

Hydrometer
Size (mm)

0.031
0.021
0.012
0.009
0.006
0.003
0.001

15.0

Percent
Finer

51.7
42.8
34.8
29.4
25.9
21.4
15.2



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9. 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"
1/2"
3/8"
14
18
110
116
#30
140
ISO
180

1100
#200

Hydrometer
Size (mm)

0.033
0.021
0.013
0.009
0.006
0.003
0.001

103
S-4
8.5 - 10.5

-
100
9*7
96
86
78
77
72
67
63
59
50
48

40.8

Percent
Finer

36.6
29.0
23.6
19.1
16.8
12.2
7.6

103
S-8
18.5 - 20.5

% Finer
-
-

100
99
96
92
91
87
83
80
76
68
65

55.4

Hydrometer Percent
Size (mm) Finer

0.033 43.3
0.021 39.7
0.012 30.7
0.009 24.4
0.006 20.8
0.003 16.3
0.001 11.7

104
S-3
6.0

-
-

100
97
94
90
-
87
83
80
76
68
66

55.5

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

- 8.0

Percent
Finer

45.0
41.4
32.4
28.8
25.2
18.9
14.4



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"
1/2"
3/8"
14
18
110
116
130
140
#50
180

(C100
1200

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

104
S-8
18.5 - 20.5

-
100
96
95
90
87
86
82
78
75
71
63
61

52.2

Percent
Finer

42.8
38.5
31.6
27.4
24.8
18.0
12.0

105
BS-1
0.0 - 2.5

% Finer
-
-

100
99
95
92
91
87
83
80
76
67
65

56.0

Hydrometer Percent
Size (mm) Finer

0.032 46.8
0.021 41.4
0.012 34.2
0.009 28.8
0.006 26.1
0.003 19.8
0.001 13.5

105
S-5
11.0

-
-

100
98
90
85
84
79
74
70
65
55
53

45.1

Hydrometer
Size (mm)

0.033
0.021
0.013
0.009
0.006
0.003
0.001

- 13.0

Percent
Finer

38.5
33.4
25.9
24.2
20.9
15.9
11.7



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"
1/2"
3/8"
#4
#8
#10
#16
#30
#40
#50
#80
#100
#200

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

105
S-8
18.5 - Ztt

30, f )

-
-

100
99
95
91
-
88
83
81
77
70
68

57.8

Percent
Finer

45.2
39.8
30.8
28.1
23.5
18.1
12.7

106
S-3
6.0 - 8.0

rW

% Finer
-
-
-

100
96
93
92
89
85
82
77
62
67

58.1

Hydrometer Percent
Size (mm) Finer

0.032 47.6
0.021 43.0
0.012 34.8
0.009 32.9
0.006 26.5
0.003 21.0
0.001 15.5

107
S-4
7.5

-
-

100
99
96
93
92
89
85
83
79
70
68

58.0

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

- 9.5

Percent
Finer

45.8
42.2
33.0
31.2
25.7
20.2
14.7



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"
1/2"
3/8"
14
18
110
116
130
140
150
180
1100
1200

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

107
S-9
20.0 - 21.5

-
100
96
93
91
87
86
83
79
76
73
65
63

53.9

Percent
Finer

44.5
39.4
30.8
28.3
23.1
18.0
12.8

108
S-2
2.5 - 4.5

% Finer
-
-
-

100
97
92
90
87
83
81
77
69
67

56.9

Hydrometer Percent
Size (mm) Finer

0.032 44.8
0.021 41.2
0.012 34.1
0.009 30.5
0.006 26.9
0.003 19.7
0.001 14.3

108
S-9
20.0

100
81
-
-

77
69
67
66
65
64
62
58
56

49.6

Hydrometer
Size (mm)

0.031
0.020
0.012
0.009
0.006
0.003
0.001

- 21.5

Percent
Finer

41.1
37.2
32.5
29.9
26.5
19.9
13.9



NORTHSIDE LANDFILL

CH2M H1H
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4" '
1/2"
3/8"
14
18
#10
116
#30
#40
#50
#80
#100
#200

Hydrometer
Size (mm)

0.033
0.021
0.012
0.009
0.006
0.003
0.001

109
S-4
7.5 - 9.5

_

100
89
88
86
82
81
79
75
73
69
63
60

50.9

Percent
Finer

38.7
35.5
30.7
25.8
22.6
16.1
10.5

110
S-6
13.5 - 15.5

% Finer
_

100
96
95
91
80
77
74
71
68
64
57
55

47.0

Hydrometer Percent
Size (mm) Finer

0.032 38.4
0.021 30.7
0.012 26.1
0.009 23.1
0.006 20.0
0.003 14.6
0.001 9.0

110
S-8
18.5

_
-

100
96
86
72
69
59
42
31
22
15
14

10.8

Hydrometer
Size (mm)

0.037
0.023
0.013
0.010
0.007
0.003
0.001

- 20.5

Percent
Finer

6.2
-

5.5
4.1
3.4
2.7

-



NORTHSIDE LANDFILL

CH2M H i l l
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"
1/2"
3/8"
#4
18
#10
#16
#30
#40
#50
#80

#100
#200

Hydrometer
Size (mm)

0.032
0.020
0.012
0.009
0.006
0.003
0.001

111
BS-1

-
-

100
99
98
95
-
92
89
87
83
75
73

63.0

Percent
Finer

51.5
47.7
39.1
34.4
30.5
24.8
21.0

111
S-10
23.5 - 24.5

% Finer
-
-
-
-
-

100
99
97
88
79
63
40
33

13.0

Hydrometer Percent
Size (mm) Finer

0.037 3.9
0.023
0.014
0.010
0.007
0.003 2.9
0.001 2.0

115
S-11B
26 -

-
100
98
95
91
84
83
77
70
66
61
49
48

37.8

Hydrometer
Size (mm)

0.034
0.022
0.013
0.009
0.007
0.003
0.001

27

Percent
Finer

25.5
22.2
19.8
16.5
14.8
11.5
9.1



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"
1/2"
3/8"
#4
18
110
116
130
140
150
180
#100
#200

Hydrometer
Size (mm)

0.034
0.022
0.013
0.009
0.006
0.003
0.001

115
S-13
31-32

-
-
-

100
96
93
-
90
85
82
75
56
51

37.7

Percent
Finer

30.5
26.8
20.3
18.5
17.5
12.0
9.2

116
S-3
5-7

% Finer
-
-
-

100
99
-
-
-
-
98
94
68
61

45.9

Hydrometer Percent
Size (mm) Finer

0.034 34.5
0.022 30.6
0.013 22.7
0.009 20.7
0.006 18.7
0.003 14.8
0.001 12.8

116
S-9T
20-21

-
-

100
99
95
90
89
86
80
77
72
63
61

53.1

Hydrometer
Size (mm)

0.033
0.021
0.012
0.009
0.006
0.003
0.001

and 9B
.5

Percent
Finer

42.4
37.1
30.1
26.5
24.7
17.7
12.4



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"
1/2"
3/8"
#4
#8
#10
116
#30
#40
#50
#80

#100
#200

Hydrometer
Size (mm)

0.037
0.023
0.013
0.010
0.007
0.003
0.001

117
S-16 and 17

-
-
-
-
-
-

100
99
97
94
82
40
35

19.8

Percent
Finer

9.9
7.9

-
5.9

-
4.0
3.0

118
S-6 and 7
12.5-16.5

% Finer
-

100
99
-

97
93
91
89
84
81
77
69
67

57.6

Hydrometer Percent
Size (mm) Finer

0.033 40.7
0.021 37.1
0.012 32.6
0.009 28.9
0.006 23.5
0.003 19.9
0.001 15.4

ND-1
BS-1
0-1.5

-
-
-

100
98
95
-
92
88
85
81
73
71

62.0

Hydrometer
Size (mm)

0.032
0.020
0.012
0.009
0.006
0.003
0.001

Percent
Finer

52.3
48.5
39.0
35.2
31.4
23.8
19.0



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"
1/2"
3/8"
14
18
110
116
#30
#40
150
180

#100
#200

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

ND-3
BS-2
0-1.5

-
100
99
97
90
86
85
81
77
73
69
62
59

50.1

Percent
Finer

41.5
38.1
29.6
27.1
24.5
21.1
13.5

ND-6
BS-4
0-1.5

% Finer
-
-
-

100
97
95
94
92
89
86
82
72
70

59.9

Hydrometer Percent
Size (mm) Finer

0.032 49.1
0.021 45.3
0.012 37.8
0.009 34.0
0.006 30.2
0.003 23.6
0.001 19.8

ND-9
BS-5
0-1.5

-
-

100
99
95
91
-

87
83
80
76
68
65

56.3

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

Percent
Finer

46.2
42.6
33.5
30.8
28.1
19.9
15.4



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

1-1/2"
3/4"
1/2"
3/8"
14
18
110
116
#30
140
150
180

#100
1200

Hydrometer
Size (mm)

0.033
0.021
0.012
0.009
0.006
0.003
0.001

ND-yll °fr
BS-6
0-1.5

-
-
-

100
99
96
92
91
87
83
80
75
66
64

53.2

Percent
Finer

39.9
36.3
30.8
27.2
23.6
17.2
13.6

ECC/SB-2
S-5
8-10

% Finer
100
79
72
63
58
46
35
33
26
19
17
14
11
-

8.7

Hydrometer Percent
Size (mm) Finer

0.036 6.5
0.023 5.9
0.013 5.2
0.009 4.6
0.007 2.9
0.003 2.6
0.001 1.3

ECC/SB-5
S-12
22-24

-
-

100
97
94
81
67
63
48
30
22
14
7
6

4.4

Hydrometer Percent
Size (mm) Fi

0.037
0.023
0.014
0.010
0.007
0.003
0.001

ner

3.7
2.5
1.2

-
-
-
-



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring: ECC/SB-5
Sample: S-WCTWD
Depth : 22-24

Sieve Size
1"

3/4"
1/2"
3/8"
14
18
110
116
#30
#40
#50
#80
#100
#200

Hydrometer Percent
Size (mm) Finer

0.037 3.7
0.023
0.014 2.5
0.010
0.007
0.003 1.2
0.001

-
-

100
93
81
66
63
49
34
27
18
10
9

5.4

ECC/SB-9
^ S-3

% Finer

Hydrometer
Size (mm)

0.037
0.023
0.013
0.009
0.007
0.003
0.001

100
95
88
69
55
53
46
37
31
20
10
9

6.0

Percent
Finer

4.2
-
-
-

2.6
2.1
1.1

ECC/SB-12
S-9
16-18

-
-

100
99
95
86
83
80
76
74
70
63
61

53.8

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

Percent
Finer

42.8
37.9
32.9
29.6
23.9
18.1
11.5



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"
1/2"
3/8"

14
18

110
116
130
140
150
180

1100
1200

Hydrometer
Size (mm)

0.034
0.022
0.013
0.009
0.007
0.003
0.001

ECC/SB-13
S-16 and 19
3?tJ*3?-3l

-
-
-
-
-
-
-

100
99
-

97
88
85

69.9

Percent
Finer

37.7
25.8
13.9
9.9

6.0

ECC/SB-16
S-7

'pj

% Finer
-
-

100
98
94
83
80
77
73
71
67
62
60

52.0

Hydrometer Percent
Size (mm) Finer

0.032 41.3
0.021 36.5
0.012 30.2
0.009 25.4
0.006 23.8
0.003 17.5
0.001 12.7

ECC/SB-17
S-7 and 8
12-16

-
100
97
94
85
75
73
60
50
45
37
15
12

6.2

Hydrometer Percent
Size (mm) Finer

0.037 4
0.023 3
0.014 2
0.010 1
0.007
0.003
0.001

.3

.6

.2

.4



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"
1/2"
3/8"

d>4
18
110
#16
130
140
150
180

1100
1200

Hydrometer
Size (mm)

0.036
0.023
0.013
0.009
0.007
0.003
0.001

ECC/SB-19
S-15
28-30

100
90
81
76
60
44
42
32
23
20
16
13
12
9.6

Percent
Finer

6.7
5.8
5.8
5.0
3.7
2.5
1.2

ECC/SB-121
S-9 and 10

% Finer
-
-
-

100
98
92
90
88
84
82
78
71
69

60.7

Hydrometer Percent
Size (mm) Finer

0.032 47.5
0.021 41.2
0.012 34.9
0.009 31.4
0.006 26.9
0.003 21.5
0.001 14.3

ECC/SB-122
S-10
23.5-25.5

-
100
98
95
85
72
68
59
49
45
40
33
32

25.8

Hydrometer Percent
Size (mm) Finer

0.035 18.9
0.022 17.5
0.013 15.5
0.009 13.5
0.007 11.5
0.003 8.1
0.001 4.7



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"
1/2"
3/8"
14
18
110
116
130
140
150
180
1100
1200

Hydrometer
Size (mm)

0.035
0.022
0.013
0.009
0.007
0.002
0.001

ECC/SB-123
S-5
10-11.5

-
-
-

100
99
95
94
90
85
82
75
62
58

43.9

Percent
Finer

26.1
23.3
18.7
14.9
13.1
11.2
9.3

TP100Ĝ rfi W
3 '10"

% Finer
-
-
-
-

100
99
-
97
93
90
86
77
74

64.1

Hydrometer Percent
Size (mm) Finer

0.032 48.3
0.021 40.4
0.012 36.5
0.009 31.5
0.006 26.6
0.003 21.7
0.001 16.7

TP101
B
5'7"

-
-
-

100
98
94
93
90
86
84
80
72
70

59.8

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

Percent
Finer

47.2
43.5
36.1
33.3
26.8
19.4
15.7



NORTHSIDE LANDFILL

CH2M H111
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"
1/2"
3/8"
#4
18
#10
116
#30
140
150
180

1100
#200

Hydrometer
Size (mm)

0.033
0.021
0.012
0.009
0.006
0.003
0.001

TP-102
B
7'6"

-
100
96
-
94
92
91
87
83
81
77
70
66

57.3

Percent
Finer

43.4
38.0
34.4
30.8
24.4
19.0
14.5

TP-103
B
4'

X Finer
-

100
98
96
93
90
89
86
82
80
76
69
67

57.1

Hydrometer Percent
Size (mm) Finer

0.032 44.3
0.021 41.6
0.012 35.4
0.009 30.1
0.006 23.9
0.003 17.7
0.001 14.2

TP-104
B
5'

-
-
-

100
98
94
93
91
87
85
80
72
69

60.1

Hydrometer
Size (mm)

0.033
0.021
0.012
0.009
0.006
0.003
0.001

Percent
Finer

41.7
38.9
32.4
27.8
24.1
18.5
14.8



NORTHSIOE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"
1/2"
3/8"
14
18
110
#16
130
140
150
180

1100
1200

Hydrometer
Size (mm)

0.033
0.021
0.013
0.009
0.006
0.003
0.001

TP-105
B
4'6"

-
-

100
99
98
95
-
93
90
87
83
70
67

56.3

Percent
Finer

38.1
34.3
26.7
22.9
21.0
17.1
13.3

TP-106
B
3 '5"

% Finer
-

100
98
96
95
92
91
88
83
80
75
66
64

55.2

Hydrometer Percent
Size (mm) Finer

0.033 43.2
0.021 39.6
0.012 32.4
0.009 27.0
0.006 25.2
0.003 18.0
0.001 14.4

TP-107
B
5'

-
-

100
99
97
94
-

91
85
83
78
71
68

57.8

Hydrometer
Size (mm)

0.033
0.021
0.012
0.009
0.006
0.003
0.001

Percent
Finer

44.9
39.3
33.7
28.0
23.4
16.8
14.0



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"
1/2"
3/8"
14
18
110
#16
#30
140
150
180
#100
#200

Hydrometer
Size (mm)

0.033
0.021
0.012
0.009
0.006
0.003
0.001

TP108
B
3'

-
-
-

100
96
93
92
90
85
82
77
68
65

55.3

Percent
Finer

42.2
39.5
33.0
31.2
24.8
19.3
16.5

TP109
B
8'

X Finer
-
-
-

100
98
94
93
91
87
84
80
72
69

58.4

Hydrometer Percent Hydrometer Percent
Size (mm) Finer Size (mm) Finer

0.033 42.5
0.021 38.8
0.012 33.3
0.009 29.6
0.006 25.0
0.003 18.5
0.001 14.8



ATiC Associates, Inc. G-6

Consulting Q*ot*ehnic«l 4 M«t«n«lt EnglnMr*

Reply To:

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

Project Nome:

Sample obtair

Sample Descri

Test Type: . .._ .

North side landfill/FCC

ied from:
me

pti^n. _ .

on-site Samp
Project location

>le No. B-lll

Zionsville, IN

65-1 yd
dium brown silty clay with a trace of sand

Method A

T..tedby. w- Bracken

132 ;;;;

131 -"-

130 - — ;

3'129 ;;;;•>„ i
£ - - - -

xi28 :;::
r«
55z
a
X1*1' . . _ _
Q - - - -

126----

125- - - -

1 24

4
^ '

r
/

^
C

r

A

1

/

y

*flf =̂
,

L
j ^ ^

K

Modified
Prtwtnr-

Date:

^
•
V B a•

^ J

^

3-30-88

^

^

^

^

^

^ .\ V I
*. ^

8 9 10
MOISTURE CONTENT - %

Maximum Dry Density.

Remarks: ________

131.9 Jbs./cu.ft.

11

Optimum Moisture.

12

10.1



ATEC Associates, Inc.
Consulting Q*ot*chnicil & MMcrialt Engln««r(

H»ply To:

G-6

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

Client:.
CH?M Hill ATEC Job No:. 21-81008

Project Northside Landfill Project location:.

TP 100 B 3'10"Sample obtained from:__

Sample ry«*rip»i«n. Medium Brown clayey silt with some sand and gravel
, Method A „ Modified

Tett Type: ——————————

Tested by: W. Bracken
Proctor:.

Date: _ 4-6-88

137

135
^
3'134

•̂ T

X
>. 1 33
r*
inz
i5 1 1 Q13^
>•
o

131

13C

129

6

Maximum Dry Density.

4
J

^

j
}

J

f

/f/ -
f

f
'

7 « • • • • « « ^
^

(

.
.

1

'
y
^

1
V

y
^

7 8 9 10 11 12

MOISTURE CONTENT - %

135.5 !!»../„,.*. Oprt-M-" *A^U»ur« 8.7 ^

Remarks:.



ATEC Associates, Inc.
Consulting 0«o<«chnlcM & Mat*ri«i EnglnMn

Reply TO:

G-6

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

Client:.
Hill ATEC Job No:. 21-81008

Project Norn*:.
Northside Landfill

Project location:.
TP 101 B 5 "7"Sample obtained from:.

Sample n«.,,ir̂ «. light brown sandy, silty clay with a trace of gravel
Method A . Modified

Test Type: ______

Tested by: W. Bracken
Proctor:.

Date:__ 4-6-88

I JC

137 ::

loo

*3135 ::^^

i '--
^134"
i »9Szs133
>•
a

132'-

131 ;;

130 ••

5

Maximum Dry Density

••marlrtt

• • •̂

6

136.7

^
/

J
J
f

J

i*rfu

/ f
1 y * s m • • V 5

s,
V

^
^ ^

^
^

^'
\

L
1

V,
V

k

7 8 9 1 0
MOISTURE CONTENT • %

bt./cu.ft. Optimum Moistura

11

8.4 %



ATEC Associates, Inc. G-6

Contulttng O«ot«chnic»l * M«t*ritli Engine*!

ft«ply To

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

21-81008Client:. CHnM Hill

Project

Sample

Sample

Te»t Tyj

Tested 1

134

133

132

1»i
~130

*129>•
o

128

127

126

No

ob

D«

>e:

>y:

me

»toi

>scr

t*
North side Landfill

nedfr

iption

om TP102 B 7 '6"

ATEC Job No

Project loco ticin

Medium brown clayey silt with some sand and a trace of gravel
Method A

W. Bracken

7

jr
LV-

=fe :

r
3

'"?
'1'
1"

f
^ / f

1

r

3* c m • • • 5

Proctor

Date:

^
' k

y
^

tu

Modified
4-6-88

^
^

.
' ^ y i

y i

-
1Z u

Maximum Dry Density.

Remarks: ________

MOISTURE CONTENT - %
132.9 .lbs.7cu.ft. Optimum Moisture. 9.9



ATEC Associates, Inc.
Consulting QcoMChniol » M«t»n«lt EnginMft

Reply To

G-6

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

Client:.
CH2 M Hill

— Project Name:. North Side Landfill
B-103

Sam pit obtained from:.

- . .. ... brown silty claySample Description:———————————i————J_

BS-1

Test Type:.

~ Tested by:

Method A

D. Sparks

140

138

136

4l34
i

- *
H3Q
i
128

126

124

ATEC Job No:. 21-81008

Project location:.

Proctor:.

Date:_

Modified

3-28-88

2 3 4 5 6 7 8 9 10 11 12 13 14
MOISTURE CONTENT - %

Maximum Dry Q«n«ity 136.1____Ibs./cu.ft. Optimum Moisture__ZiZ______%

Remarks:



ATEC Associates, Inc. G-6

Consulting Qeotecnnictl 4 Materials Engineers

Reply To:

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

Client:.
CH2 M Hill ATEC Job No:. 21-81008

Project Name: Northside Landfill Project location:

Sample obtained from:

Sample Description:—

Test Type: ————

D. Sparks

B-105, BS-1 0'-25

Brown silty clay
Method A ModifiedProctor:__

Date: 3-2fl-flfl

uc ::

1 Jo

136 ::
4:

• 1 "5 /gljA -m-
-^
jf •-
*~1 00 . _^ 1 Jf,
^
\K
Z
S130--

$ -•-
1.2.0

124--

2

Maximum Dry Dens

Remark*.

3

ty

4 5

135.8

]l

=
J

^

P

^
^

} » s • fe •1 ^ ' ^
ii i

I
' ^ ^

\ ^' y .
\

v ^

6 7 8 9 10 11 12
MOISTURE CONTENT - %

bs./cu.ft. Optimum Moisture

13 14

7.6 %



ATEC Associates, Inc.
Consulting Qcottehnical » Mit»rl«l( Enginctr*

M*ply To

G-6

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

Client:. CH9 M Hill ATEC Job No:. 21-81008

— Project Nome:. Northside Landfill Project location:.

Sample obtained from:. TP107 B

Sample Description:.
dark brown clayey silt with a trace of sand and gravel

Test Type:

Tested by

135 '

134 .

132 ;

^
gl32 ;
2

0

£̂•
M
Z

O 1 3Cxat
O

129 ;

IZc .

127

Maximum

Remarks: _

netnoa A Procter- noaiiiea

W. Bracken

3

Dry Dens

4 5 6

^ 132.9

I

If
I

I
t

r

•

" »- •

Date:

m •
<
'

*
*

7 8 9 10 11

MOISTURE CONTENT - %

bs./cu.ft.

4-6-88

12 13

Optimum Moisturt _. .

4 15

9.7 *



AIEC Associates, Inc. G-6

Consulting Oeotechnlcal 4 Material* Engineer*

Mepiy To:

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

Client:. CH9 M Hill ATEC Job No:. 21-81008

Project Name:.
Northside Landfill

Project location:.

Sample obtained from: TP108 B

Sample Description:.
medium brown clayey silt with a trace of sand and gravel

Test Type:.

Tested by:

Method A
W. Bracken

Proctor:.

Dote:_

Modified

4-8-88

132

131

130

3129
J
'128

'127

126

125

Maximum Dry n«»«i«y

Remark*:

8

130.1

129 10 11
MOISTURE CONTENT - %

. /,.. fc Optimum M»ut..,« 10*0

13



ATEC Associates, Inc.
Consulting G*aMCtinlc«l I MiMrtal* Engln««re

Reply To

G-6

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

CH2 Hill ATEC Job 21-81008

_ . .. Northside LandfillP'OJ*<« rJam«. __ „__. _^_

Sample obtained from:

Sample Description:

Test Type: ._ _

Tested by: ._ .

TP105 B

light brown sandy silt

Method A

W. Bracken

Pr<jj«C» l«*B»i«>n. ,.

A ' 6 "

Pr__ Modified

4-7-88

1 34

132 ::

132 ::
4:3131 ::
J ::
v 1 3C
<̂K
£

^129 ::
S ::

128 ::

7 . .

126;:

6

Maximum Dry Density

Bamnrlrt.

, '
*

7

132.9
•

j y
,
'

-
-
-i

-if

*

i-r
f\

^
A

A
f

'9 ^
\
\

V
TS

TT4
|

8 9 10 11
MOISTURE CONTENT - %

bs./cu.ft. Optimum Moisture

12

9.2 ^



ATEC Associates, Inc. G-6

Consulting O«ot«ehnlc«l 4 M«l»rt«Ji Engineers

R«Bly To

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

Client: CH7 Hill

Project Nome:.
Northside Landfill

ATEC Job

Project

21-81008

Sample obtained from:. TP 106 B 3'5"

Sample Description:.
light brown sandy, clayey silt with some gravel

Method A Modified

Tested by:.
w- Bracken Date:. 4-6-88

132

131

130

^3129

>128

s
126

125

5

Maximum Dry Density.

Remarks: ___________

6 7 8

129.6

9 10 11 12 13 14 15 16 17
MOISTURE CONTENT - %

Ibt./eu.ft. Optimum Moisture. 9.8



ATEC Associates, Inc. G-6

Consulting G«ot«chnical & Materials Engineers

Reply To

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

M Hill ATFr 21-81008

Project Name:

Sample obtain

Sample Descri

Test Type: ————————————————————————————————————

Northside Landfill

ed from

ptian.

TP103 B 4'
Project location '

light brown sandy, clayey silt with some eravel
Method A

W. Bracken
Tested by: ——

137 ::::

136::::

135 ..--

i o /s13*::::
1 -"
*"*1 t 1fc 1 3 3 . - - -
R
Z
3132 ....
g .::.

131 ....

130 ..--

129 ::::
i

j'

7
!.

j

t
::!
- J=*

^

f \\*
**

Proct

Date:

sr Modified
4-6-88

Maximum Dry Density

Remarks: _______

4 5 6 7

134.7

8 9 10 11 12 13 14 15 16
MOISTURE CONTENT - %

lbs./co.ft. Optimum Moisture. 9.3



ATEC Associates, Inc.
Consulting 0«otMhnie«l 1 M»t»rt»l» EnglnMrt

B»Bly To:

G-6

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati / Louisville

Client:. CHn M. Hill ATEC Job No:. 21-81008

Project Name: Northside Landfill

Sample obtained from:.

Sample Description:——

TP104
Project location:.

B

light brown sandy, clayey silt with a trace of gravel

Test Type:

Tested by:

135

i *"* /13A

133

c
3132
1
fcUl
3z
*13C
S

129

128

127

netnoa A

W. Bracken

7

Maximum Dry Density

m • • '

/
A

j

8

132.7

J

•-;
^

:

f

f-

f

f

^

£
9 m • B I« s;

Proctor

Dote:

i .
^ y

V ii

Moditied
4-6-88

\i
T \

9 10 11 12
MOISTURE CONTENT - %

bs./cu.ft. Optimum Moistur«

13

9.9 ,



Associates, Inc.
Contultlng Q«ot«chnlc«l I M«t«ri«t Englnora

Q-6

M«ply To:

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District OHices: Indianapolis/Chicago
Bartimore-Washington/Cincinnati/ Louisville

Client:.
CH2 M Hill

ATEC Job No:.
21-81008

Project Name:. Northside Landfill Project location:

Sample obtained from:

Sample Detcription:—

TP109 B 8

Medium brown clayey silt with a trace of sand and gravel

Te»t Type: ———————————————— . ———————————————————
W. Bracken

Tested by: ..

137 ----

136 ' - --

135 - - - -

« ----
2 134 . mN^

JS - - - -
!='133::::

|133::::
Mz
0132-- - -
>
o

131 • - - -

130 ' - --

129 ::::
1
J

9

f
'

-f
{•

j

^iL
t

f f
A

J

J

/

^

^ ^

Proctor

Date:

^
^ .1

'y
\
\

'

rioaiiaea

A-8-88

-

8 9 10
MOISTURE CONTENT - %

Maximum Dry P«n»i«y 13A.6 ih«/«-u fc

11

Optimum Moisture

12

Remarks:.



ATEC ASSOCIATES, INC. FIELD DENSITY TEST RESULTS

Consulting Geotechnical & Materials Engineers

Project Northside Landfill_______________ Project Nunber 21-82083

Client ATEC-Drillirq__________________ Inspection Date: 3-25-88

Contractor _______________________________________________

Ccnpaction Equipment ____________________ Inspector S. Gray_____

TEST LIFT/ MAX. DRY MOISTURE PROCTOR _
NO. _______LOCATION_______ ELEV. DEN. DEN. % %

1 See client representative existing 128.4 112.1 16.0 87.3
for locations grade •"

elevations

2 See client representative existing 128.4 109.6 17.8 85.4 _
for locations grade

elevations

3 See client representative existing 135.2 117.0 13.8 86.5 **
for locations grade

elevations

4 See client representative existing 135.2 108.1 14.5 80.0
for locations grade

elevations _

5 See client representative existing 131.9 111.4 15.6 84.5
for locations grade

elevations —

6 See client representative existing 129.6 99.7 is.7 76.9
for locations grade M

elevations

7 See client representative existing 129.6 112.8 14.6 87.0
for locations grade ~

elevations

Minimum Specification Requirement is % of modified Proctor

* - Test failed to meet minimum density requirement.
R - Retest of previously failed test.

REMARKS:



ATEC ASSOCIATES, INC. FIELD DENSITY TEST RESULTS

Consulting Geotechnical & Materials Engineers

Project Northside Landfill

Client ATEC-Drilling

Eroject Number

Inspection Date:

21-82083

3-25-88

Contractor

Compaction Equipment

TEST
NO. LOCATION

TlWf1 II ~* "^ S.

LIFT/ MAX. DRY
ELEV. DEN. DEN.

Gray

MOISTURE PROCTOR
% %

8 See client representative existing 136.5 121.6 13.3 89.1
for locations grade

elevations

9 See client representative existing 136.5 122.1 13.5 89.5
for locations grade

elevations

10 See client representative existing 136.5 102.8 18.2 75.3
for locations grade

. elevations

11 See client representative existing 134.8 121.6 9.6 90.2
for locations grade

elevations

12 See client representative existing 134.8 120.8 10.7 89.6
for locations grade

elevations

13 See client representative existing 134.8 118.9 13.4 88.2
for locations grade

elevations

14 See client representative existing 134.8 121.4 11.0 90.1
for locations grade

elevations

15 See client representative existing 134.8 122.3 14.8 90.7
for locations grade

elevations

16 See client representative existing 131.9 112.0 13.8 84.9
for locations grade

elevations

Minimum Specification Requirement is % of modified Proctor

* - Test failed to meet minimum density requirement.
R - Retest of previously failed test.

REMARKS:



ATEC Associates, Inc. G-6

Consulting a«ot«chnlc*l I M«»«rt«l« Engln«*ra

R«piy To:

Client:
CH2M Hill

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

ATEC Job No:.

Project Nome:______

Sample obtained from:

Sample Description:_

Te»t Type: ———

Tested by: ———

North side Landfill/FCC

on-site
Project location:

Zionsville, IN

Sample No. BS-1,

dark brown silty clay with a trace of gravel
Method A

W. Bracken
Proctor:.

Dote:_

Modified

3-30-88

131

130

129

3128

127

126

125

i
ct
O

124

123

Maximum Dry Density

Remarks:

8 9

128.4

10 11
MOISTURE CONTENT - %

bt./eu.ft.

12

Optimum Moisture.

13

11.1



ATEC Associates, Inc. G-6

Consulting Q«ot«cnnle«l & Materials Engin««r*

««ply To:

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

Client:.
'CH2M Hill ATEC Job No:. 21-81008

_ Project Name:
North side landfill/FCC

Sample obtained from:

Sample Description:——

Test Type: ———————

Tested by: ———————

on-site
___ Project location:
Sample No. BS-2, -ND-3

Zionsville, IN

medium brown silty clay with some sand & gravel

Method A

W. Bracken
Proctor:.

Date: __

Modified

3-30-88

137

136

135

3134

133;

13

131

13C

129

Maximum Dry Density.

Remarks: ________,

6

135.2

7 8 9 10
MOISTURE CONTENT - %

Jbs./cu.ft. Optimum Moisture.

11

8 .2



ATEC Associates, Inc. G-6

Consulting G*Ot*chnlc*l 4 Mitcriils Engln««f»

Reply To:

Client:
CH2M

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

21-81008

Project Nome:_____

Sample obtained from:.

Sample Description:__

Test Type: _______

Tested by: ———————

North side landfill/FCC
on-site

ATEC Job No:__

Project i~-<™- Zionsville, IN
Sample No. BS-4, ND-6

light brown silty clay with a trace of sand and gravel
Mehtod A

W. Bracken
Proctor:.

Date:_

Modified

3-30-88

132

131

130

£128

1S12/
i
126

125

124

8 9 1 0 1 1 1 2
MOISTURE CONTENT - %

Maximum Dry Density_______^_!___lb»./eu.ft. Optimum Moisture.

Remorksi _______________________________________________________

13

10.8



ATEC Associates, Inc. G-6

Consulting O*olKhnle«l 4 Mittrltlt Engln**rt

N*ply To:

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

CH2M Hill 21-81008
Giant:. ATEC Job No:.

Project Name:_____

Sample obtained from:.

North side of landfill/FCC

on-site
Project location:.

Zionsville, IN

Sample No. BS-5, ND-9

Sample Description:———————

r-..Tyr-. Method A

Tested by: __

dark brown clayey silt with a trace of sand and gravel

W. Bracken
Proctor:.

Date: __

Modified
3-30-88

138

137

136

*
3135

£134

i
- i

133

132

131

130

Maximum Dry Density.

Remarks: ________

7

136.5

8 9
MOISTURE CONTENT - %

Jb»./eu.ft.

10

Optimum Moisture.

11

8.5



ATEC Associates, Inc. G-6

W Consulting 0*ot*ctinlc«l 4 MitwM* Engineer*

Rtply To:

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

GH2M Hill
Client: ATEC Job No:.

2-1-81008

Project Name:.
North side landfill/FCC

Project locotion:.
Zionsville, IN

Sample obtained from:. on-site sample No. BS-6 t N O - I I

Sample Description:. dark brown to gray clayey silt with some gravel

Te»t Type:.

Tested by:.

Method A
W. Bracken

Proctor:.

Date:_

Modified
3-30-88

137

136

135

413:

13:i
131

129

Maximum Dry Density.

Remarks: ________

5 6

134.8

7 8
MOISTURE CONTENT - %

10

.lbs./cu.ft. Optimum Moisture.
8.5
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Appendix E
TARGET COMPOUND LIST AND

CONTRACT REQUIRED QUANTIFICATION LIMITS (Page 1 of 4)

Quantification Limits
Low Concentration Analysis

Volatiles CAS Number

1. Chloromethane 74-87-3
2. Bromomethane 74-83-9
3. Vinyl Chloride 75-01-4
4. Chloroethane 75-00-3
5. Methylene Chloride 75-09-2

6. Acetone 67-64-1
7. Carbon Disulfide 75-15-0
8. 1,1-Dichloroethene 75-34-4
9. 1,1-Dichloroethane 75-35-3
10. 1,2-Dichloroethene (total) 540-59-0

11. Chloroform 67-66-3
12. 1,2-Dlchloroethane 107-06-2
13. 2-Butanone 78-93-2
14. 1,1,1-Trichloroethane 71-55-6
15. Carbon Tetrachlorlde 56-23-5

16. Vinyl Acetate 108-05-4
17. Bromodichloromethane 75-27-4
18. 1,1,2,2-Tetrachloroethane 79-34-5
19. 1,2-Dichloropropane 78-87-5
20. Cls-l,3-Dichloropropene 10061-02-5

21. Trichloroethene 79-01-6
22. Dibromochloromethane 124-48-1
23. 1,1,2-Trichloroethane 79-00-5
24. Benzene 71-43-2
25. Trans-l,3-Dichloropropene 10061-01-6

26. Bromoform 75-25-2
27. 2-Hexanone 591-78-6
28. 4-Methyl-2-pentanone 108-10-1
39. Tetrachloroethene 127-18-4
30. Toluene 108-88-3

31. Chlorobenzene 108-90-7
32. Ethyl Benzene 100-41-4
33. Styrene 100-42-5
34. Xylenes (total) 133-02-7

Semivolatilea

35. Phenol 108-95-2
36. bis(2-Chloroethyl)ether 111-44-4
37. 2-Chlorophenol 95-57-8
38. 1,3-Dichlorobenzene 541-73-1
39. 1,4-Dlchlorobenzene 106-46-7

40. Benzyl Alcohol 100-51-6
41. 1,2-Dichlorobenzene 95-50-1
42. 2-Methylphenol 95-48-7
43. bis(2-Chlorolsopropyl)ether 39638-32-9

Water
(Ug/l)

10
10
10
10
5

10
5
5
5
5

5
5
10
5
5

10
5
5
5
5

5
5
5
5
5

5
10
10
5
5

5
5
5
5

10
10
10
10
10

10
10
10
10

Soil /Sediment"
(ug/kg)

10
10
10
10
5

10
5
5
5
5

5
5
10
5
5

10
5
5
5
5

5
5
5
5
5

5
10
10
5
5

5
5
5
5

330
330
330
330
330

330
330
330
330

Note: Specific quantification limits are highly matrix dependent. The quantification
limits listed herein are provided for guidance and may not always be achievable.aQuantlfication limits listed for soil/sediment are based on wet weight. The quantification limits

calculated by the laboratory for soil/sediment, calculated on dry weight basis as required by the
Kcontract, will be higher.Ttedium Soil/Sediment Contract Required Quantification Limits (CRQL) for Volatile XCL Compounds are
100 times the Individual Low Soil/Sediment CRQL; for Semlvolatile TCL Compounds they are 60 times
the individual Low Soil/Sediment CRQL.
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Quantification Limits
Low Concentration Analysis

Semiyolatiles (Continued)

44.
45.
46.
47.
48.

49.
50.
51.
52.
53.

54.
55.
56.
57.
58.

4-Methylphenol
N-Nitroso-Dipropylamine
Hexachloroethane
Nitrobenzene
Isophorone

2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol

1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-niethylphenol
(para-chloro-meta-cresol)

GAS Number

106-44-5
621-64-7
67-72-1
98-95-3
78-59-1

88-75-5
105-67-9
65-85-0
111-91-1
120-83-2

120-82-1
91-20-3
106-47-8
87-68-3

59-50-7

91-57-6
77-47-4
88-06-2
95-95-4
91-58-7

88-74-4
131-11-3
208-96-8
606-20-2
99-09-2

83-32-9
51-28-5
100-02-7
132-64-9
121-14-2

84-66-2
7005-72-3
86-73-7
100-01-6
534-52-1

86-30-6
101-55-3
118-74-1
87-86-5
85-01-8

120-12-7
84-74-2
206-44-0
129-00-0
85-68-7

Note: Specific quantification limits are highly matrix dependent. The quantification limits
listed herein are provided for guidance and may not always be achievable.

"Quantification limits listed for soil/sediment are based on wet weight. The quantification limits
calculated by the laboratory for soil/sediment, calculated on dry weight basis as required by the
.contract, will be higher.
"Medium Soil/Sediment Contract Required Quantification Limits (CRQL) for Semivolatlle TCL Compounds
are 60 times the individual Low Soil/Sediment CRQL.

59.
60.
61.
62.
63.

64.
65.
66.
67.
68.

69.
70.
71.
72.
73.

74.
75.
76.
77.
78.

79.
80.
81.
82.
83.

84.
85.
86.
87.
88.

2-Methylnaphthalene
Hexachlorocyclopentadlene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloroanaphthalene

2-Nitroaniline
Dimethyl Phthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline

Acenaphthene
2,4-Dinltrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene

Diethylphthalate
4-Chlorophenyl Phenyl ether
Fluor ene
4-Nitroaniline
4 , 6-Dlnitro- 2-methyl phenol

N-nitrosodiphenylamine
4-Bromophenyl Phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butylphthalate
Fluor an thene
Pyrene
Butyl Benzyl Phthalate

Water
(ug/1)

10
10
10
10
10

10
10
50
10
10

10
10
10
10

10

10
10
10
50
10

50
10
10
10
50

10
50
50
10
10

10
10
10
50
50

10
10
10
50
10

10
10
10
10
10

Soil /Sediment
(UK/KK)

330
330
330
330
330

330
330

1,600
330
330

330
330
330
330

330

330
330
330

1,600
330

1,600
330
330
330

1,600

330
1,600
1,600
330
330

330
330
330

1,600
1,600

330
330
330

1,600
330

330
330
330
330
330
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Quantification Limits
Low Concentration Analysis

Semlvolatlles (Continued) CAS Number

89. 3,3'-Dichlorobenzidine 91-94-1
90. Benzo(a)anthracene 56-55-3
91. Chrysene 218-01-9
92. bis(2-ethylhexyl)phthalate 117-81-7
93. Dl-n-octyl Phthalate 117-84-0

94. Benzo(b)fluoranthene 205-99-2
95. Benzo(k)fluoranthene 207-08-9
96. Benzo(a)pyrene 50-32-8
97. Indeno(l,2.3-cd)pyrene 193-39-5
98. Dlbenz(a,h)anthracene 53-70-3

99. Benzo(g,h,l)perylene 191-24-2

Water
(Ug/l)

20
10
10
10
10

10
10
10
10
10

10

Soil/Sediment"
(ug/kg)

660
330
330
330
330

330
330
330
330
330

330

Note: Specific quantification limits are highly matrix dependent. The quantification limits
listed herein are provided for guidance and may not always be achievable.

Quantification limits listed for soil/sediment are based on wet weight. The quantification limits
calculated by the laboratory for soil/sediment, calculated on dry weight basis as required by the
^contract, will be higher.
Ttedium Soil/Sediment Contract Required Quantification Limits (CRQL) for Semivolatile TCL Compounds
are 60 times the individual Low Soil/Sediment CRQL; for Pesticide/PCB TCL Compounds they are
15 times the Individual Low Soil/Sediment CRQL.
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Inorganic
Target
Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Quantification Limit
Low Concentration Analysis8
_______(ug/1)________

200
60
10
200
5
5

5,000
10
50
25
100
5

5,000
15
0.2
40

5,000
5
10

5,000
10
50
20
10

aThe quantification limits for samples may be considerably higher depending on the sample matrix.

GLT791/66
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F-l Metals - soil and groundwater
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TABLE F-1A

NSL/ECC PREDESIEN INVESTI6ATION ANALYTICAL RESULTS
SOIL - METALS

Saiple Nuiber:
Sup It Location:

ITR Nuiber:
Date Saipled:

Depth, Ft:
Percent Solids:

ECCSB01-01
ECCSB01
HET356
04/19/88
0-11
82. 3

ECCSB01-03
ECCSB01
HET357
04/11/88
11-1J
90.6

ECCSB01-04
ECCSB01
HET323
04/19/BB
13-15
91.5

ECCSB01-07
ECCSB01
HET324
04/20/88
19-21
90.0

ECCSB02-06
ECCSB02
HET3H
04/16/88
10-12
81.0

ECCSB02-OB
ECCSB02
HET317
04/16/88
14-16
92.0

ECCSB03-06
ECCSB03
(IET30204/05/88
10-12
91.5

ECCSB05-15
ECCSB05
HET310
04/13/88
28-30
88.2

ECCSB06-13
ECCSB06
HET354
04/12/88
24-26
86.5

ECCSB06-20
ECCSB06
HET355
04/12/88
38-40'
90.0

ECCSB07-13
ECCSB07
HET306
04/12/88
24-26
91.6

1NDR6ANICS (19/19 dry Height)
Aluiinui
Antiiony
Arienic
Bariui
Berylliui
Cidiiui
Cilciui
Chronui
Cobalt
Capper
Iron
Leid
Ragnesiui
Manganese
Mercury
Nickel
Potiisiui
Stleniui
Silver
Sodiui
Thilliui
Vintdiui
Zinc

17300
5.5R
4.3
124
0.65 i
0.48 )
8290
23.1 B
9.9 J
26.5 B
19300 J
10.1 )
3910
454—
18.4
2080_ .
...
122 J,B
45 R

60.9

12500
10 R
4.4
68.6
0.54 J—
81600
18.1 B
8.1 J
23.7 B
16600 J
6.5 J

23000
306—
18.3
3560...
1.3 J
—
30.4 R
43.5

12300
19. 3 R
2.9
71

0.54 J...
85900
17.9 B
8.4 1
17.8 B
17200 J

8 J
27400
329
...

16.4
3470...
1.5 J
—
31.7 R
45.7

8050
16.7 R

7
44.4
0.43 J...

101000
12.1
6.8
17.9
14500
6.5

28000
378
...

12.7
2170
3.3 J
1.4 J
—
23. 8 R
59.9

2700 J
28 J
2.7 J
...
2.2 J

113000 J
8.7 J
13 J,P

7000 J
5.4 J

33700 J
294 j...
—
592 J

6.5 J
131 J
7.4 J
33

7220 J
59 i

4.1 J
44

2.9 J
76800 J

12 J
18 J
14 J,B

13000 J
7.1 J

20300 J
328 J—
...
1890—
6.3 J
147 J

18
59

5040...
4.3
45
—

101000
9.1
6.2 J
21 J,B

15400
7.7 J

27300 i
316
0.19
24

1240
0.2 1
2.2
199 J,B

0.28 J
11
41

2600 J
34 J
5.6 J
...
—

94800 J
—
7.4 J,B
5870 1
4.7 J

19100 J
193 J—
—
735 J...
6.7 1
124 i

11 J
22

1670 J...
5.6 i
...
5.8 J

163000 J
13 J

9.4 J,B
5380 J
4.6 )

25900 J
232 J—
...
500 j...
7.7 0
122 J...
12
13

12200 J
96 )
11 J
69
7.9 J

80500 )
18 )

23 J,B
19300 J
9.B i

25800 j
409 J—
20

3290...
6.4 J
210 J...
39
65

2420 J
42 J
6.5 J
13 )...
1.5 J

115000 J—
...
13 J,

6750 i
3.8 J

31200 J
245 J—
—
797 J...
5.7 i
161 1...
—
25

All coipounds in all suples undement analysis. If concentration is not listed, the coipound «as not detected above instrutent detection hut.
Estiiited value; or the report value is less than the contract required detection liiit but Greater than the instruient detection hut.
Coipound present at equal to or less than five tiies the concentration present in the laboratory blank.
Data unusable, indicates possible false negative or very Ion spike saiple recovery.



26-Jul-B Page 2 of 3

TABLE F-1A
NSL/ECC PREDESI6N 1NVEST16AIION ANALYTICAL RESULTS
SOIL - HETALS

Saiple Nuiber:
Saiple location:

ITR Nuiber :
Date Saipied:

Depth. Ft:
Percent Solids:

ECCSB08-01
ECCSBOB
HEI30B
04/12/BB
0-2
92.3

ECCSBOB-05
ECCSBOS
HET309
04/12/88
8-10
90.2

ECCSB09-06
ECCS809
HET319
04/17/88
10-12
85.1

ECCSB10-07
ECCSB10
HET353
04/13/88
12-14
86.2

ECCSB11-07
ECCSB11
NET30I
04/05/88
12-14
89.3

ECCSB12-03
ECCSB12
NET304
04/07/88
4-6
88.8

ECCSB13-09/10
ECCSB13
HET305
04/11/BB
16-20
87.9

ECCSB14-01
ECCSB14
HET352
04/08/88
8-10
83.7

ECCSB14-02
ECCSB14
HET351
04/08/88
18-20
87.0

ECCSB15-03
ECCSB15
HET303
04/07/88
22-24
91.5

ECCSB16-11
ECCSB16
MET 312
04/15/88
20-22
89.7

ECCSB18-14
ECCSB16
HET311
04/14/86
26-2B
95.6

INORGANICS do/kg dry Might)
Aluiinui
Antiiony
Arsenic
Bariui
Berylliui
Cadliui
Calciui
Chroiiui
Cobalt
Copper
Iron
Lead
Hagnesiui
Manganese
Hercury
Nickel
Fotassiui
Seleniui
Silver
Sodiui
Thalliui
Vanadiui
2inc

6510
69
4.8
43

0.52
3.8

94200...
—
181,8

10400 J
399 J

31200 i
315 J
...
———

1430
...

4.5 J
144 i
———

24
42

4230 J
85 J
4.8 J
381

3.5 J
119000 J...
...
13 J, 8

9770 J
71

35200 i
244 )
...

...

2110—
5.2 J
251 1
...

18
44

3100
21
3.4
20
3.2

92000
S.B
14

4470
5.2

20000
171
...

11
857

0.54
5.4
130...
5
43

I 4300 i
47 1
7.7 J
35 J
2.3 J

54400 J
11 )

,t 24 J,B
10400 i
7.51

15300 1
190 )...
—

1400...
3.1 J
235 1
14
31

4440—
3.8
34 J
. —

112000
9.1
5.3 J
17 1,8

10400
12 i

427001
273

0.19
13

1080
0.24 J
2.3
224 1,B—
11
35

5710...
4.2
53
...

75400
12
8 J
1B1,B

11400
331

19200 1
1140
0.21
12
884 1—
1.9 1
220 1,B...
15
43

2440
43
7.8
15

0.48
2.4

177000
4.8
13

8440
4.7

32000
293
...
-..

6B6...
4.7
144—
12
24

) 4400 1
1 291

3.81
381
...

73000 1
2.41
17 1

,B 15 1,B
110001

11 1
22100 1
305 1
...

...

1200...
5.21
1181—
11 1
39

2490
72
3.5
16

0.46
4.1

144000
3.2

14
7920
5.2 J

37000 i
245 J
...

...

790 J...
a J

156 J
...
12
31

4420

3.3
44
...

85500
9.7
51

,1 19 1,B
11600
4.31

29500 1
245
0.2
15

10001
0.15 1

2 1
210 1,B—
9.4 1
51

5190 1 3330 J
30 1 79 1
7.2 1 5.3 1
29 1 29 1

0.42 J
3 6.2 1

82800 110000 J
12
13 ,B 17 1,B

11500 9910 J
5.8 B.2 )

25500 23100 J
302 332 1
, — . ...

10
1420 1030 J— —
5.3 J 6.1 J
176 J 134 1— —
17 13
28 66

1—' All coipoundt in all saiples underwnt analysis. If concentration ii not lilted, the coipound uas not detected above instrutent detection liiit.
J Estiiated value; or the report value is less than the contract required detection lie-it but greater than the instrutent detection liiit.
B Coapound present at eguil to or less thin five tilts the concentration present in the laboratory blink.
R Data unusable, indicates possible false negative or very loi spike saiple recovery.
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TABU F-1A
NSL/ECC PREDESI6N INVESTIGATION ANALYTICAL RESULTS
SOIL - HETALS

Saiple Nuiber: ECCSB1BA-03
Saiple location: ECCSB1BA

ITR Nuibtr: MET322
Date Saipled: 04/19/88

Depth. Ft: 4-6
Percent

INORGANICS <i;/kg dry

Alunnui
Antiiony
Arsenic
Banu>
Beryl liui
Cadiiui
Calciui
Chroiiut
Cobalt
Copper
Iron
Lead
Hagnesiui
Manganese
Mercury
Nickel
Potaniui
Seleniut
Silver
Sodiui
Thalliui
Vanadiui
Zinc

Solids: 88.6

Neioht)
18100
9.4 R
6.5

97.7
0.63 J
39BOO
23.3 B
10.3
27. 3 B
20400 )
9.6 i

12900
618—
22.4
3130
3.4 J...
—
—
4BR
108

' — ' All cnpoundi in all saiples undermnt
J Estiiated value
B Cotpound presen
R Data unusable,

| or the report value is

ECCSB1SA-06 ECCSB18B-2B/30
ECCSB18A ECCSB1BB
NET321 HET320
04/19/BB
10-12
90.5

9980
15.5
5.8

56.2
0.56...

101000
15.6

7
24.8
15900
5.9

28100
355
...

15.3
2940—
1.4
...
35.5
41.5

analysis. If
less than the

t at equal to or less than five tiies
indicates possible false

04/18/88
28-30
93.1

1640 J
R 33 J

1.6 J
1 ———

5 1
205000 J

3.8 J
9.9 J,B

6310 J
3.5 J

24000 J
210 J
—— .

9.2
425 J

) 11 J
131 J

R 5.3 J
18

concentration is not

ECCSB19-13
ECCSB19
NET314
04/15/88
24-26
89.0

6390
74
4
57
...
5.3

95300
9.3...
IB

12500
6.1

26900
307
.«

———

1910
5.3
182
22
62

listed, the

ECCSB20-13
ECCSB20
MET313
04/15/88
24-26
87.9

) 2780 J
J 39 J
J 2.4 )

16 1...
i 2.6 J
) 162000 i
1 2.5 J
J,B 10J,B
J 6330 J
1 3.5 J
i 27500 J
J 219 )

———

...

815 J
J 7.9 1
) 194 J...

7.7 J
28

ECCSB21-06
ECCSB21
HET360
04/27/88
10-12
81.3

1540 J
— R
2.2 J
6.1 J...
0.54 1
70000
3.4 J
2 J

7.9 J
3900 1
4.1

13853 J
133 J

0.13 J
6.8
321
...

27
4.B
18

ECCSB21-08
ECCSB21
HET361
04/27/B8
14-16
8S.6

1350 J
2.85R
1.9 J -
2.2 J...
1.3 i

103000
3.9 J
2.2 J
5.9 J
3700 J
4.4

26600 J
171 )
...

7.7 J
230 J...
— R
48 J
5.7 )
IB J

coipound Das not detected above instruient detection
contract required detection liiit but greater than
the concentration present in the

negative or very Ion spike saiple recovery.
laboratory blank.

the instruient detection liiit.

ECCSB21-U
ECCSB21
KT362
04/27/88
20-22
86.B

1450 J
— R
2.5 J
7.6 J—
0.76 1
78600
3.9 J
2.1 J
6.7 J
4860 J
4.2

19500 1
165 J

0.23 J
7.1 J
294 )
— R
51 J—

5.3 J
16 J

liiit.

ECCSB23-07
ECCSB23
HET377
04/28/88
12-14
89.6

2180 J
— R
1.7 J
6.4 J...
1.6 J

105000
5.9 J
3.3 J
11 i

5780 J
5.5

28100 J
216 )

0.18 J
12 J

404 J...
— R
25 J...
8.4 J
28 J

ECC5B23-10
ECCSB23
HET378
04/28/88
18-20
93.7

2540 J
— R
1.2 J
12 J—
1.2 )

90800
6.6 J
3.6 )
13 J

6730 J
5.4

18900 i
239 J—
13 J

482 J
— R
46 J...
10 J
38 )

ECCFB-01
FIELD BLANK
HET31B
04/16/88
98.7

119 J,B...
9.1 J—
...
—
304 J,8
8 J...
—
696 J
1.9 J
84 J
6.4 J
——

——

——

~

——

21 J—
..*
5.8
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TABLE F-1B

KSL/ECC PREDESI6N INVESTIGATION ANALYTICAL RESULTS
6ROUNDHATER - KETALS

UNF1LTERED

Saiple Nuiber:
Sup It Location:

ITR Nuibir:
DUe S»p ltd:
Siiple type

ECCDN01
MET35B

04/25/86
DRILLERS K20

ECCfMA
ECCIW1A
HET325

04/27/BB
GRAB

ECCNH12
ECCIW12
HET373

04/28/88
GRAB

ECCNN13
ECCKH13
HET363

04/28/86
GRAB

ECMN13D
ECCHN13
MET365

04/2B/B8
DUPL

ECCKH14
ECCIM14
HET329

M/2B/8B
GRAB

ECCWI4D
ECCHN14
NET331

04/28/88
DUPL

ECCIW15
ECCHN15
NET333

04/27/86
GRAB

ECCNUU
ECCNMli
HET335

04/27/88
GRAB

ECCHK17
ECCIW17
HEI337

04/27/68
GRAB

ECCHU1B
ECCNN16
HET339

04/27/66
GRAB

ECCNHI9A
ECCMN19A

I1ET347
04/28/86

GRAB

INORGANICS (ug/l>
Alutinui
Antiiony
Arsenic
Bariui
Beryl liui
Cadiiui
Calciui
Chrraiui
Cobilt
Capper
Iron
Lead
Hagnefim
Manganese
Mercury
Nickel
Potiiiiui
Seleniui
SUver
Sodiui
Thalljui
Vanadiui
Zinc

55? J—
...
92 J—
...

40800
JJ,»
17 J,B

3540 )
4 )

U50091 )
...

2670 J
•-- R
...

12500...
—
M J

66 J,B
...
313...
...

120000
JJ.B
3 J,B

2480 J
J.9 1

32900
55 J

———

1480 J
~n R
...
9340—
—
5 J

10300 J...
18 J
293
...

4.B J
238000

33
18 J
42 J,B

25300
48 J

44B70
917 J
40 J

16700
~~~ R
...

19300
...

25 J
113 J

138 J,B...
—
337—
—

314000...
8 J

—— -

5540
3.4 J,B

43100
1080 1
0.4
21 J

1800 J
••• R
—

24400...
—
14 J

13800 J—
13 J
447

5.5 J
431000

28
41 J
149 J

49000
115 J

86500
1740 J
0.3
100 )
3290 J

7R—
24400...

24 J
279 J

4440 1—
2.4 J,B
422
———

5.1 J
184000

18 B
11 i
45 J,B

24400 J
31 J,B

54900
559 J...
30 J

2400 )
... ft
...

15600...
15 J

255 J

3520 J—
4 J,B

441...
3.5 )

240000
15 B
10 J
44 1,8

26400 ~
47 J

42300
790 J—
34 J

2340 )
™*" R—

14200

12 }
123 J

9200 J 14300... ...
11 J 5
513 409— —
5 I 5.9

222000 321000
24 34
12 J 25
114 ) 227

42400 i 44300
74 J 214

40900 74700
761 J 909

0.2
42 J 78

2910 J 5440
— R 25 .— —

15200 24400... —
25 J 3B .
195 J 295 .

) 21100 J—
) 26 J

1140
2.5 J

I 14 J
514000

50
50 J

423 J
88900 J

723 J
140000
2400 J
0.9 1
135 J
5940
147 J

14200—
45 J

414 J

9420 J
11 J
578
4.8 J

305000
23 B
14 J
44 J

45700 J
33 )

74400
1020 J—
49 }

3270 J
... D

13400

19 J
143 J

7430 J—
26 1
657—
5.3 J

320000
27
16 J
40 J,B

27400
33 J

91100
1060 J—
42 1

2640 J
— R—

21400—
29 J
86 0

Saiple Nuiber:
Siiple Locition:

ITR Nuiber:
Dite Satpled:
Sitple Type:

ECCHV19B
ECCMH19B
NET349

04/28/68
GRAB

ECCHN20
ECCIW20
NET342

04/27/88
GRAB

ECCIW21
ECCIW21
NET327

04/27/68
GRAB

ECCNN22
ECCNK22
MET379
05/3/86

GRAB

ECCIM22D
ECCIW22
HET381
05/3/86

DUPL

ECCNH23
ECCIW23
KET383
05/3/88

GRAB

ECCSUflPOl
SUI1P

KET371
04/26/68

GRAB

E:CIW94

HET385
05/3/88

FIELD BLANK

ECCW9B

BET375
04/28/68

FIELD BLANK

ECCIW99

HET341
04/27/88

FIELD BLANK

INORGANICS (ug/U
Aluiinui
Antiiony
Artenic
Biriui
Berylliui
Caaiiui
Cilciui
Chroiiu*
Cobalt
Copper
Iron
Lead
Kaqnetiui
Manganese
Mercury
Nickel
Potassiui
Seleniui
Silver
Sodiui
Ihalliui
Vanadiui
Zinc

171 J
—
392
...

81200
JJ.I
5 J,B

2990
27400

79 J
7 J

1410 J
~"— • R
...

13200
5 J
3 J

27900 1
32)

1050
2.4 J
13

514000
45
52
350

92900
278

130000
2330
0.4
145

11500
^m _ D

57000

46 J
534 1

14300

17
640

7.5
514000

25
25
113

76000
122

103000
2220
0.2
74

4440...
—

13300
22
324

J 280000 J
— R

J 2.2 J
2430 J
10.8 J—

2439000
233
245
1380 }

625000 J
15.1 J

738000
14500 J—
599 J

40000
"~ R
3.1 1,6

51300
— R
541 )

1 2430 J

277000 J
— R
— *
2380 J
12.4 J
7.9 J

3345000
238
282

1440 )
944000 )

2.9 J,B
995000
17900 I..-
455 i

40200
19.5 J
53200
— R
596 i
2770 J

221000 1
~~~ R
2.1 i
2030 1
9.9 i
36.9 J

2003000
284
194

1220 J
446000 1

2.6 J,B
592000
9440 J...
569 )

37800
34.9 J—
77300
— R
547 J
2050 J

235 J

9 J,B
48 J
—

57400
„* J>B
4 J,B

6550
7.7 B

5710
203 J...
6 J

8810
— R—
4960...
...
5 J

24.5 J,B
... p
___ B

3.7 J,B
...

54.6 J,B
...

9.1 J,B
19.6 J,B
2.2 J...
...
—
—
—
-- R
«

120 J,B
— R—
3.7 J,B

28 J,B
13 J,B
2.5 J—
—
—
449 J
5 J

———

15 J—
6.3 J
23...
—
...
—
— R—
131 J...
...
...

29 J,B
52 J,B—
—
—
—
741 J
5 J

———

12 J
64 R...
147 J
3 J—

263 1
— R—
224 J—

—

'—* All coipounds in all saiples undernent analysis. If concentration is not listed, the coipound das not detected above instrument detection liiit.
J Estuated value; or the report value is less than the contract required detection liiit but greater than the instruient detection liiit.
B Coipound present at eoual to or less than five tiles the concentration present in the laboratory or field blank.
| Data) able, | :es po| false] ire, or| on tp| pie r| . f | | | |
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TABLE F-1B
NSL/ECC PREDESI6N INVESI1EATION ANALYTICAL RESULTS

EROUNDHATER - NETALS

FILTERED

Aluiinui
Antiiony
Arsenic
Biriui
Berylliui
Cidnui
Cilciui
Chroiiui
Cobilt
Copper
Iron
Lud
hagnesiui
Hanganese
hercury
Nickel
Potissiui
Seleniui
Silver
Sod i ui
Thalliui
Vanidiui
Zinc

Aluiinui
Antiiony
Arsenic
Biriui
Beryl liui
Cidiiui
Cilciui
Chroiiui
Cobilt
Copper
Iron
Leid
Hagnesiui
Hanganeie
Mercury
Nickel
PoUssiui
Seleniui
Silver
Sodiui
Thalliui
Vinidiui
2inc

Saiple Nuiber:
Staple Location:

ITR Nuiber;
Date Siipled:
Siiplt Type:

INORGANICS lug/I}

Suple Nuiber:
Saiple Location:

ITR Nuiber:
Dite Siipled:
Suple Type:

INORGANICS (ug/1)

ECCDNOl(F)

HET359
04/25/88

DRILLERS H20

18 i,t—

64 J...

52500...
...
6 J

••• R
...

MBOO
46...
...
2480 )
— R—

11700—
—
J8 J

ECCHN19BIF)
ECCHK19B
HET370

04/28/88
GRAB

43 J,6—
2 )

404 B—
—

B0500
...' M
4 J,B

2110 J
27400

tl---
—
1460 J
— R
___

14000
...
52 i,t

ECCIWIAIF)
ECCrNlA
NET326

04/27/BB
SRAB

77 J,B
—
3UB—
3 J,B

86200
JJ.B
IS J,B

1110 1
10 i

31100
51

0.2 J
61

1360 1,8
~~~ R
...
9640—
—
305 1

ECCHH20IF)
ECCIW20
NET343

04/27/88
ERAB

26 1,B
15 i,t
4 1

570—
1.1 1,B

102000
11 J,B...
3 J,B
82 R

42700
200
—— -

131
7060
™ B

...

56400

4 1
25 1,B

ECCMN12IFI
ECCHN12
HET374

04/2B/BB
ERAB

55 },t...
12
161 1,B—

106000
J J'B
4 J,B

621 J
13000
225—
16 J

16500
~~~ R
...

16000
—
177 J,B

ECCNH2KF)
ECCHN21
NET328

04/27/88
ERAB

254 J
—
320 B
...

104000
6 J,B
4 J,B

1440 J
4.8 J

30300
142...

12BO J,B
~" R
...

12600
—— »

56 1,B

ECCIW13IF)
ECCNN13
HET364

04/28/88
ERAB

21 J,6...
U J

27? B
...

157000
_5J,B
3 J,B

12500 1
41300
684

16 J
1740 J
... D
——

24300...
...
106 J,B

ECCNH22IF)
ECCIW22
NET380
05/3/68

GRAB

1970 1
~~~ R
6.9 J
398 J,B
...

102000
12.3 J,B
6.51,6
21.2 1,B
5140 )
16.5 J
35100
196
•—-

24.8 J,B
2970 J
— R
———

51400
, ___ B

...

144 1,8

ECCHU13DIF)
ECCHU13
HET366

04/28/88
DUPL

168 J,B...
19 J

290 B—
...

162000
B J,B
7 J
5 J,B

10300 J
7.3 J

42500
746—
19 1

2060 J
~™ R
...

26000—
...
77 J,B

ECCIM22DIF)
ECCIM22
HET3B2
05/J/BB

DUPL

173 J,B
7.9 J
381 J,B
...

93WO
7.4 J,B...
8.3 J,B
348 J,B
4 J B

32400
128
— >•

18.2 J,B
2770 J
— R
...

49900
n
n

...

95. J J,B

ECCHNMIF)
ECCHN14
HET330

04/28/88
ERAB

48 J,B
21 J,i—
371 1
2.7 J

89800
..? J|B
3 J,B

570 J—
33400

37...
9 J

1560 i
™— R
...

16200...
5 J

85 J,B

ECCHH23IF)
ECCIW23IF)

HET384
05/3/88

GRAB

81.4 J,B
— R
3.6 J
455 J,B
—

145000
12.5 J,B—
B.9 J,B
172 J,B
3.8 J,B

48700
231
...

23.4 J,B
3940 J
— R
».

69900
— R
...

123 J,B

ECCHK14DIF)
ECCNH14
HET332

04/2B/B8
DUPL

28 J,B
...

354 B
—

89200
..* J'B
5 J,B

178 J,6
19 J

33600
33...
8 J

1440 )
*"~ R

15900—
4 J
12 J,B

ECCSUHPOl(F)
SUMP

HET372
04/28/68

ERAB

36 J,B...
7 J

109 J,B...
—

53400
..' J|B
3 J,B

4680 J—
5250
181
...

6 J
6330
— R
...

7100—
...
95 J,B

ECCHH1MF)
ECCHH15
NET334

04/27/88
ERAB

31 1,8
—
348 B
2.1 i

90400
11 J,B
. ——

5 J,B
516 J
3.9 i

34200
45
6 J

1180 J,B
...

14800
—
38 J,B

ECCNN96(F|

HET386
05/3/88

FIELD BLANK

72.8 J,B
___ . Q

— R
106 J—
—
268 ,B
9.4
5.9
9.6 ,B

97.5 ,B
2.2 J—
...
—
16.6 J,B—
— R
...

442 J,B
— R
37.7 JB

ECCHU16IF)
ECCHN16
NET336

04/27/88
GRAB

36 J,B

362 B
—

147000
B J,B

...
4420 J
3.3 J

39400
263—
11 J

3400 J
... R
——

24400—
...
56 J,B

ECCNN98IF)

HET376
04/28/88

FIELD BLANK

37 J,B—
—
100 J—
—
480 J

5 J
...

10 J
37 J—
52 J—
...
...
209 J
— R
———

573 J
...

...

38 J

ECCNN17IF)
ECCM17
HET336

04/27/88
GRAB

123 1,8

2.1 J
508
—

96600
6 J,B

...

4 J,B
408 J,B—

34100
97
0.2 J
6 J

1920 1
— R—

16300—
—
100 J,B

ECCNH99IF)
HET344

04/27/86
FIELD BLANK

47 J,B
72 B—
61 J—
2.B i

1120 1
7 )—
10 J
85 R—

171 J
4 J

...

320 J
— R

733 J

55 1

ECCHHIBIF)
ECCN18
HET340

04/27/88
GRAB

382 )

540
3.1 J,B

179000
10 J, 6
...

B ,B
6220

11
37000
402
0.2
6

1460 ,B
— R—

13600—
—
126 J,B

ECCHH19AIFI
ECCHU19A
NET368

04/28/86
ERAB

534 J—
24 J
404 B
—

92600
12 J,B

———

9 J,B
5220 J

4 J
31200
430—
11 J

1780 J
— R—

21100—
6 i

213 J

'—' All coipounds in ill saiples undernent analysis. It concentration it not listed, the compound •» not detected above instrment detection lnit.
J Estuated value: or the report value it less thin the contract required detection liiit but greater than the instrument detection lint.
t Coioound oresent at eoual to or less than five tiles the concentration present in the laboratory or field blank.
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TABLE F-2i
ISL/ECC P6EDES1GH IHVESTIGiTIOli itiLTTICiL KSOLTS
SOIL - OIGililC ItSOLTS

Saiple tuber:
Saiple.Location:' OTil iaiber:

Date Saipled:
Deptk, ft :

Percent Boisture:
ijdrogeolojic Onit

VOLiTlLE OiGtIIICS (uj /U)
CkloroietkaneBroioietkane
Vinyl Ckloride
Chloroetkane
letknene Ckloride

ECCSB01-01 ICCSBOl-02

4/19/J6 - 4/19/88
0-11 0-11
19.29 21.26

8100 --

ECCSBO 1-03 ECCSB01-04ra1 im
4/19/18 4/19/88
11-li 13-15
10.27 25.98

ECCSB01-07 ECCD8 ECCSB02-06
|JJCSB01 D1ILLEIS HOD ECCSB02
4/20/68 4/19/86 4/16/18
19-21 -- 10-12
14.29 94.021?) 12.0> c i r

220

ECCSBD2-08
m

JIT
10.0
HTEIFiCE

ISO

ECCSB03-06
KCSB03Esiif i
4/05/88
10-15
6 0
flDDiTD

4 J

BCCSB05-15ICCSBOS
ES 704
4/13/88
2i-3&
11.0

S I G

--

ECCSB06-13

4/12/88
24-26
15.0t t r

-

ECCSB06-20
ECCSB06
ES 703
4/12/86
38-40
9 . 0
UTEiFiCE

-

ECCSB07-13
ECCSBO?
ES 697
4/12/86
24-26
9 .0iiiTtdfiri'

-

- t 62000 i
1SOOOO 4(0000

acetone
Carbon Bisulfide
1,1-Dickloroetkene
1.1-Dickloroetkane 1400 J
O-Dickloroetkene (Total) 4400 J 13000 J 350(10 J
Cilorofori
1.2-Dickloroetkane --
2-lutiiote 3SOO i
1,1,1-Trickloroetkane S4000
Carbon Tetrackloride
?jn»l Acetate
Broiodickloroietkane1,2-DicbloropropMe
cis-1.3-Diciloropropeie
Trickioroetkeae S1000 120000 420000
Dibroiochloroietiue
1,1,2-Trictloroetkaie
Beueie
cit-l,3-Dickloropro»««e
TraiE-l,2-Dickloropropeie
Broiofon
4-Hetarl-2-Peitagoie
TetracSforoetaeie 170000 430000 1300000
1,1,2,2-Tetrickloroethjnt

9SO i
750 ,1

1900

IS 1

560 J
21 J

110

460
2300 J

26
29

5 J

"i J

7 J

- I
150

4 JB

" 8
52

3 J
"i i

4000 110 150 J
Tolueae
Cklorobeiteie
Etkjlbtune
Stmae
Total lyleaes

2600 J

1400 J

S100 )

3200 J

20000 1 2000 320 150
-- "l 1
" "i J

190

3 J

300 74 170 J

*---' All coiponnds in all saiples uderient analysis. If concentration is not listed, tke coipound tas not detected above quantification detection Units.
J Estiiated value; or tke report nine is less tkan tke contract required detection Unit but greater tkan tke quantification detection Unit.
B Conpoand present at equal to or less tkan five tiies tke concentration present in tke field blank.
K/A Hot analysed.
8 Unusable, indicates possible false negative.
]&„ * * *»1 H«
BPPE! .„.. ....„„. ..... __
LOKil Loier confiiiig uiti very kird liitv clav

Transitional sequence of interUjered silt; clavs and sands or gravels
Valeria! tkat is filled in beginning at ground surface

TlilSITIOI
BPPII FILL

hterface betieei sand ud iraiel aid loser confining units
Dpper confiaiif (nit, osmlli silt? clar or cliyej silt
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TABLE F-2i
KSL/ECC PIEDESIGI IIUSTIGATIOI ANALYTICAL lESDLTS
SOli - OIGtIIC lESDLTS

Saiple luiber
S»ph Location:

OT8 loiter:
Date Saipled:

Depth, Ft:
Percent loisttre:

SEHHOLAT1LE OIGAIICS
Phenol
1,2-Dicblorobeniene
1,4-Dicblorobeniene
2-HetbTlpieiol
4-Bethjlphenol
2,4-Diietkjlpienol
Isopborone
Kapttbaleae
2-BetiTinaphtbalene
Diethjlpbtnaiate
Fluoreie
Pkenantkreie
Anthraicene
Di-n-Butilpitialate
Fluorattkeie
Pvrene
B«io(a)Aitbrace«eCkrvMne
bit(2-Etbjliei7l) Pktkalate
2-iitrouiliie
3-litroaii Hie
4-litroanuiie
4,6-Binitro-2-h'etkjlpke«ol
l-litroiodipkeirluioe
Butjlbeixjlpktkalate
Di-n-Octyl Ptkalate
Benio b Fluoraitkeie
Benio k Flooraitkene
Benio a Pjreie
lodenol .2,3-cd)Pvrene
Be«o(g,h,i)Penleie

ECCSB01-01 ECCSB01-02 ECCSB01-03 ECCSB01-04 ECCSB01-07 ECCDB 5CCSB02-06 SCC5B02-06 ECCSB03-06 ECCSB05-15 F.CCSB06-13 ECCSB06-20 tCCSBOi-13
ECCSB01 ECCSBD1 ECCSB01 ECCSB01 SCCSBOl DBILLEtS HOD ECCSB02 ECCSB02 ECCSB03 ECCSBOS ECCSB06 ECCSB06 ECCSB07
ES 122 ES 723 ES T24 ES 726 ES 727 ES 725 ES 710 ES 711 ES (91 ES 704 ES 702 ES 703 ES 697
4/13/88 4/19/88 4/19/86 4/19/88 4/20/66 4/19/88 4/16/86 4/16/66 4/05/88 4/13/88 4/12/66 4/12/88 4/12/88
0-11 0-11 11-13 13-15 19-21 - 10-12 14-16 10-12 28-30 24-26 38-40 24-26
19.29 21.26 10.27 25.98 14.29 94.021?) 12.0 10.0 6.0 11.0 15.0 9.0 90<.........SMp— — — —————— ..—.——————.——> 5 i G 1ITEBFACE OPPE8 5 i G S i G

ll/i - - - N/i
600 J I/A 110 J -- - (/A

I/A - - - »/A
910 iVA 100 J - -- II/A|/i .. - .. (/i
510 J I/A -- - -- H/A

I/A 120 J - -- I/A
220 i I/A 110 J -• - I/A

I/A -- -- -- I/Alh .. - .. ||Ji
1/4 - - - |/i
I/A -- - - I/A
|/i - -- - I/A

1(0 JB I/A - - •- I/A 930 B 110 JB - 2400 B 2000 B 3300 B 1300 JB
:: ii/j :: .. :: l/4 :: .. : :: ::

I/A - -- -- I/Al'n .. - .. i'/i
8600 I/A -- -- -- I/A 30 J - -- - 33 J 290 }

I/A - -- - I/A
I/A -- - - I/A
I/A - - -- I/A
I/A - -- -- I/A
1/4 - - - I/A

320 i I/A 300 J 100 J - I/A
260 J I/A - -- -- I/A

I/A - - - I/A
1/4 -- -- - I/A
1/4 -- - - I/A
I/A - -- - I/A
I/A -- -- - I/A

'---' All coipoonds ID all taiplec HBdemnt analysis. If cogceDtratioi ie got listed, the coipoud HE got detected above qualification detection liiite.
J Eetiiated >aloe: or tie report value IE leet than tie contract required detection lilit bat greater tian tie quantification detection lilit.
B Coipoind preseit at equal to or lets tban five UKE tbe concentration present in tie field blaal.I/A lot aialvied.
t Unusable, indicates possible false negative.
S i G Sind and Gravel Onit
IITEIFACE Interface betteen sand and travel and loier confininf units
OPPEt Dpper confining Dnit, usually siltv cla? or clayey silt
LONEfi Loter confining unit, »eri bard silt; cla?
TIAISITIOI Transitional lequence of interlayered sin; clavs and sands or gravels
DPPEI FILL Katerial tiat is filled in beginning at ground surface
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TABLE F-2A
KSL/ECC PIEDESIGH IWSTIGATIOII AIALTT1CAL BESOLTS
SOIL - OSGAIIC KSOLTS

Suplt Umber.
Saiple Location:

, OTRt Holierlute Saipleo:
Depth, Ft:

Percent (oislure:
Brdrojeolofic Unit

ECCSBOB-01
CCSJ06

ECCSB08-05 ECCSB09-06
CCSB08
IS 713

8-10
10 .0
QPPEI

14.0
S I G

ECCSB10-07
ECCSB10
ES 701
4/13/58
12-14
11.0

S t G

ECCSB11-07
ECCSB11
ES 690
4/05/88
12-14
10.0

S IG

ECCSB12-03
ECCSB12
ES 693
4/07/86
4-6
10.0
OPPIR FILL

ECCSB13-09/10
ECCSB13
ES696
4/11/88
16-20
18.0

SI G

ECCSB14-01
ECCSB14
ES 695
4/08/88
8-10
12.0
UPPER

ECCSB14-02
ECCSB14
ES 694
4/08/88
16-20
14.0

SI G

ECCSB15-03
ECCSB15
ES 692
4/07/88
22-24
9.0
LOHER

ECCSB15A-04
ECCSB154
ES 721
4/19/88
6~o
10.12

Si G

ECCSB16-11
ECCSB16
ES 706
4/15/88
26-25
9.0

S I G

ECCSB16-14
ECCSB16
JS 705
4/14/88
26-28
8.0

S I G
fOUTILE ORGAHICS ing/kg)
Chioroiethane
Broioiethane
?in»l Chloride
Chloroethaie
tethrleie Chloride
Acetone
Carboo Disulfide
1,1-Dichloroetbene
1.1-lichloroethaie
1.2-Dickloroetheie (Total)
Cklorofori
1,2-Diciloroetbaie
2-Butuoie
1,1,1-TrichloroeUtie
Carboi Tetnciloride
Tiirl Acetate
BroiodicklorMetiue
1,2-Dichloropropaie
cu-l,3-Dichloroprope«t
TrichloroetieBe
Dibroiocilorotetliue
1,1.2-friciloroetiiie
Beiteie
cis-l,3-Dichlpropropeiie
Trais-1,2-Dickloropropeie
Broiofori
4-lethrl-2-Pentaioie
2-leiaioie
Tetracbloroetieie
1,1,2,2-TetracUoroetiaie
Toheie
CilorobeiieieEtirlbeiteie
Strreie
Total Irleies

5 J
1 )
2 J

1500 J

12 1

42
3 J

-- i

12

"i J

"5 i
27

7 J
19 J

460 J 25 J

4000 J
19000 J

13
17 J

16
140

4 J
40

10

"J J

70
"i)
3 J

52 J

230
4 i

73

2 JB

7
3 J

~2 J

21

6 J

13

23

"2 J

6 J

340 J
13 J

JB

R

5 J

650 J
4400

1200 J
1000

17000

920 92

22

140 67 J 22

2 1

35
77
20 J
24 J

740 J

All coipouds ii all taiples uderteit analysis. If coiceitratiot it got listed, the coipouid las lot detected abofe quantification detection liiite.
Estiiated filne; or tke report falne is less that tke contract required detection lilit tat neater tku tbe quantification detection liiit.
Coipoiid preieit at equal to or lets tkan fite tiies tke concentration present it tke field blaik.
lot aialried.
Onutable. iidicates possible false tefatiie.

Sand and Gravel hit
1FACE Interface betieen said aid travel aid loier confining units

ilTIOl
I FILL

Interlace betieen said aid (ravel aid loier confining un
Opper coifitiif Unit, usaallj siltr clar or claw silt
Loier coifuiu uit, ferj kard silti clay
Traisitioial seqieice of ilterlarereo siltr clars and sands or (ravels
lateria! tkat is filled ii beginning at croud surface
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TABLE F-2A
KSL/ECC PIMESIGN WESIIGATION AKALTTICAL IESOLTS
SOIL - OIGAI1C KSOLTS

Saaple luaber:
Saaple Location:

OTfi kuBber:
line Saipled:

Deptn, Ft:
Percent Boisture:

fiydrogeologic Onit:

ECCSB06-01 ECCSB08-05 ECCSB09-06 ECCSB10-07 ECCSB11-07
ICCSB06 ECCSB08 ECCSB09 ECCSB10 ECCSB11
E5 699 ES TOO ES 713 ES 701 ES 690
4/12/66 4/12/68 4/17/86 4/13/88 4/OS/86
0-2 8-10 10-12 12-14 12-14
14J 10,0 14.0 11.0 10.0
UPPER OPPii S i G S i G SAG

ECCSB12-03 ECCSB13-09/10 ECCSB14-01 ECCSB14-02 ECCSB15-03
ECCSB12 ECCSB13 ECCS814 ECCSB14 ECCSB15
ES 693 ES 696 ES 69} ES 694 ES 692
4/07/86 4/11/86 4/08/86 4/08/86 4/07/88
4-6 16-20 6-10 16-20 22-24
10.0 16.0 12.0 14.0 9.0
OPPEt FILL S i G OPPEII S A G LOKEK

ECCSB15i-04 ECCSB16-11 ECCSB16-14
ECCSBlSt ECCSB16 ECCSB18
ES 721 ES 706 ES 705
4/19/88 4/15/66 4/14/86
6-6 20-22 26-28
10.12 S.O 6.0

Si G
SEBIWLATILE OiGANICS
Pbenol
1,2-Dicblorobeateae
1,4-DicblorobeaieBeHetbvlpbenol
4-Ietbjlpbenol
2,4-Mietbylpbenol
Isopboroae
NapbtbaleBe
2-letbvhapbtnaleBe
DietbylpbUalate
Fliorent
Pbeiantbrene
Antbranceae
Di-n-Butvlpbtbalate
Fluoraatbne
Pjrene
BeB»o(a)ABtkraceae
Cbrytene
bis(2-Itbvlbe«l) Pbtbalate
2-iitroaBHiBe
3-Nitroaailiae
4-litroaBiliae
4,6-Dinitro-2-«etbjlpbenol
(i-Nitrosodipbenylaaine
Bntylbenjjipbtbalate
Di-n-Octil Ptbalate
Beaio b Fluorantbeae
Beaio k Fluoraitkeae
Beazo a Pjrene
Indenol ,2,3-cd)Pvrene
Beojo(g,k,i)Perylene

..

..

..

..

._

..

..
35 J
130 J

29 J
330 J 15 J 54 J$4 J
4300 1100 JB 620 B 27 0 B
670 - 62 J
620 - 50 J
230 J -- 20 J
310 J

1300 110 1 56 J 30 J
.
.
.
.

..

375 j
300 J
280 J
120 JJ9 j

.-
16 J

..

..

..

..

..
3800 J19000 J
(400 J
5400 )
_.

3800
8 J

..
—

46 J 86 J 47 J
.
. . .
.

-- - " - 160 J
—
-.
_.
..
--

* — ' All coipouadc in all aaiples underient analysis. If concentration IE not listed, tbe coapound ias not detected above quantification detection
J Estiaated value; or tbe report value is less tban tbe contract required detection Unit but greater tban tbe quantification detection liiit.

li/A
N/A
N/A
I/A
I/A
I/A
N/A
N/A
N/A
N/A
N/A
I/A
I/A
N/A 1800 B 2900 B
N/A
N/A
I/A
N/A
N/A 130 J
N/A
I/A
I/A
I/A
N/A
N/A
I/A
N/A
N/Am
8/A
I/A

HIKE
B Coaponnd present at equal to or less tban five tiles tbe concentration present in tbe field blank.«/A tot analvied.
& Unusable, indicates possible false negative.
S i G Sand and Gravel Onit
INTERFACE Interface betteen sand and travel and loser confining units
OPPEII Upper confining Dnit, usually silt* clay or clayey silt
LOKEt Loier confining unit, ven bard siltv clay
TIANS1TION Transitional sequence of interlayered silty clays and sands or
OPPEI FILL Katerial tbat is filled in beginning at grouid surface

gravels
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TABLE F-2A
HSL/ECC PfiEDESlGK INSTIGATION AHALTTICAL RESULTS
SOIL - OIGiHC BESOLTS

Saiple liuiber:
Saiple Location:

OTR liuiber.
Date Slip led:

Depth. Ft:
Percent loistore:

Bydro|eolo(ic Onit:

ECCSB18A-02 ECCSB18A-03 ECCSB18A-04
ECCSB18A ECCSB11A ECCSB18A
ES 716 ES 717 ES 718
4/19/86 4/19/88 4/19/86
2-4 4-6 6-6
9.5 9.05 9.16
UPPER DPPII UPPER

ECCSB18A-05 ECCSB18A-06 ECCSB18B-26/28 ECCSB16B-26/26 ECCSB18B-26/30 ECCSB19-13 ECCSB20-13 ECCSB21-06 ECCSB21-08 ECCSB21-11
ECCSB18A ECCSB18A ECCSB18B ECCSB16B ECCSB18B ECCSB19 ECCSB20 ECCSB21 ECCSB21 ECCSB21
ES 719 ES 720 ES 714(lo») ES 714[ied) ES715 ES708 ES70T EK791 EU792 EH793
4/19/86 4/19/86 4/18/56 4/18/8J 4/18/86 4/15/86 4/15/86 4/27/88 4/27/68 4/27/88
8-10 10-12 26-26 26-28 26-30 24-26 24-26 10-12 14-16 20-22
12.94 10.58 17.0 17.0 14.0 11.0 14.0 14.0 9.0 16.0
OPPEI DPPER S A G S A G TIAISITIOK OPPER S A G S A G S A G S A G

VOLATILE ORGASICS tug/kg)
Cbloroie thane
Broioietbane
Vinyl Chloride
Bethylene Chloride
Acetoie
Carbon Bisulfide
1,1-Dichloroethene
1,1-Bicnloroetbaie
1.2-Dichloroetkeie (Total)
Cblorofori
1,2-Dichloroethane
2-Butuoie
1,1,1-Trickloroetkane
Carbon Tetrackloride
JiMl AcetateBroiodickloroHthue1,2-Dichloropropaie

—

_
.

33000--
—
-• 1

38000--
—
--

--

..
—

2400..
--
-- 1
320 J—
—
--

-

..
--

1600
--
--

~~ 8
1400—
—
"

-

--

640 J
14000--

--
- R

18000--
—

-

3 J
-- 70 J

18

-- "4 J
250 J

1500 J
2700 J.

_
- 1 - - R
110 J 3400 J—
—
-- --

-

_-

5200 J
5600 J
2800 J

-- R
39000 J..

..
--

--

._
390 J

1500
650 J
1700 J
12000--
—
-

-

170 J
1600

2 J 33000
-• R
170 1600 J -- R - R

14000..
—
-- — -- --

-

..
-.
--
__
-.
- 6
-.
..
--

cis-I,3-Dickloropropent
Trichioroetkene
Oibroiockloroietkane
1,1,2-TrickloroetkueBenieie

240000 noo 750 51000 740 640 ) 150000 1 55000 24000

:is-l,3-{ickloropropenetrans-l.z-lickloropropeie
iroiofon
j-iethyl-2-Pentaioie
etrjcjjioroetkeie 51000 470 J 240 J 12000 350 J 680 J 31000 i 8700 -- -- -- --" --,1,2,2-fetrackIoroetkaieoliene
[blorobenieietbTlbeutnetyreie
otal lyleies

3300 1 320 J 2400 2700 2600 860 J
12000 220 ) 2300 4400 -- 1900 J

».

50000 1100 7700 15000 170 J 5000 J
"---" All coipouds in all laiples oiderient analysis. If concentration is not listed,
J istiiated nine; or the report value is less than the contract required detection
B Coipoand present at equal to or less than five tiies the coicentration present in
I/A Not analyzed.
R Unusable, indicates possible false negative.
S A G Sand and SraveHnit
IITEBFACi Interface bttieen sand and travel and loter confining unite
OPPII Dpper confining Onit, usually silty clay or clayey silt
LOHER Loier confinini unit, very, hard silty clay
TIAISITIOII Transitional sequence of interlayered silty clays and sands or (ravels
OPPII FILL iaterial that is filled in bejutiu at (round surface

2000 J
(100 J
25000 J

the coipouid tas
liiit but ireater
the field blank.

2700 J 160 - 33 J 130 J 120 J
1500 J - -- -- --" --"
5700 J -- -- -- -- --

not detected above quantification detection liiitt.
tkan tbe quantification detection liiit.
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TABLE F-21
HSL/ECC PBEDESIGH IKTESTIGiTIOK IliLTTICIL 8ESDLTS
SOIL - ORGIIIC RESULTS

Satple Huiber:
Saiple Location:

OTB Huiber:
Date Saipled:

Depth, Ft:
Percent fioistore:

Bydrogeologic Unit:

ECCSB18I-02 ECCSB18I-03 ECCSB18I-04 ECCSB18I-05 SCCSB18I-06
5CCSB18I ECCSB18I ECCSB18I ECCSB18I ECCSBUi
ES 716 ES 717 IS 718 ES 719 ES 720
4/19/88 4/19/88 4/19/86 4/19/86 4/19/86
2-4 4-6 6-8 6-10 10-12
khi Mb Mil M m

ECCSB18B-26/26 ECCSB16B- 26/28
ECCSB18B ECCSB18E
ES 714(lo«)
4/18/86
26-28
"•!•«

(S 7l4iied)
4/18/86
26-26
17.0

S I G

ECCSB18B-28/30 ECCSB19-13 SCCSB20-13 ECCSB21-06
ECCSB18B ECCSB19 ECCSB20 ECCSB21
(S715 ES708 ES707 EH791
4/18/86 4/15/86 4/15/86 4/27/88
28-30 24-26 24-26 10-12
14.0 11. 0 14.0 14.0
TBilSlTlOH OPPI8 SIG S i G

ECCSB21-08 ECCSB21-11
ECCSB21 ECCSB21
EH792 M793
4/27/88 4/27/88
14-16 20-22
9.0 16.0

S i G Si G
SEBIVOLIT1LE OIGillCS
Phenol
1,2-Dichlorobenzene
1,4-Dicblorobeniene
2-letbylpbeno!
4-Betbylpbenol
2,4-Diietbylpbenol
Itopborone
lagbtbajene2-letbyInaphthalene
Dietbyipbtbalate
Fiuorene
PbenantbreneIntbranctne
Di-n-Bntylpbtbalate
Flaorantbene
PyreneBenio(a)intbracene
Cbrytene
bit 2-Uhylbeiyl) Pbtbalate
2-Bitroani Ue
o-litroaniline
4-litroaniliae
4,6-Dinitro-2-«etbylpbenol
l-litroiodipbenylaiine
Bntylbenxytsbtbalate
Di-n-Octyi hbalate
Bento b Flnorantbeie
Ben 10 k Fhoranthene
Benio a Pyrene
indeno(l,J,3-cd)Pyr«ie
Btnjo(g,b,i)Peryleie

l/i - l/i H/i
H/i 18000 H/i l/i 28000
l/i - I/I H/I
H/I -- H/l H/i
H/i - l/i H/i
H/I - I/I l/i
I/I - I/I l/i
l/i - l/i l/i
I/I -- I/I II
I/I - I/I H/i
l/i - I/I I/I
H/i -- I/I I/I
H/I - I/I H/I
l/i - H/i l/i 250 JB
I/I - l/i I/I
l/i - H/i l/i
l/i - l/i l/i
I/I - l/i l/i
I/I -- • «/i l/i
l/i - l/i I/i
l/i -- I/I I/I
H/i -- H/I H/I
I/I -- I/I I/I
I/I -- l/i l/i
H/i -- H/i H/I
l/i - l/i l/i
H/i - I/I H/i
I/I -- l/i H/I
I/I - I/I H/i
H/i - l/i H/i
l/i -- l/i I/I

__

2900--
--
_.
.-
--
_.
-.
-•
..
--
._
590 B
_.
..
--

"

..
—
--

•
—
.-
-.
..
—
--

'---" ill coipounds in all taiples uidertent aialytit. If concentration it not listed,
J Ettiiated nine; or tbe report value it lets than tbe contract required detection
B Coipound preaent at equal to or hit tban five tiiet tbe concentration present in
H/i lot analyzed.
B Dnutable. indicates possible false negative.
S i G SanS and GraveHnit
IHTEBFiCE Interface betieen tand and (ravel and loier confining unitt
UPPER Dpper confining Dnit, usually tilty clay or clayey tilt
LONER Loner confining unit, very, bard tilty clay
TliHSlTlOH Trtntitional sequence of interlayered tilt; clays and tandt or
DPPEB FILL Material tbat it filled in beginning at ground surface

gravels

I/I
l/i
l/i
H/i
l/i
H/i
I/I
H/i
H/i
H/i
K/i
l/i
H/I
H/i
l/i
H/I
I/I
H/i
H/i
l/iI/I
I/I
l/i
H/II/I
l/i
I/I
l/i
I/I
l/i
l/i

_»
9900 J
65 J
_.
—
..
_.
..
--

_.
..
..
170 JB 3500 B 2000 B—
..
-.

70 J 25 J - 1300
'.'. '.'. '.'. '.'. g

-. \
.. g

—
-.
—
-_
__
—

.-
__
..
..
.
.
.
_
.
-
._
..
__

35 JB—
_.
.-

1200 1300
- 8 - 8- i - i
- E -- B
- B -8
- B - 8

..
_.
—
__
-

tbe coipoud lat not detected above quantification detection lints,
liiit bit greater tban tbe quantification detection liiit.
tbe field blank.
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TABLE F-2i
HSL/ECC P8EDES1GII WESTIGAT10II AHALTT1CAL IISDLTS
SOIL - ODGAIIIC iESOlTS

Saiple Umber

Date Saipled;
Percent Hoistorc

Ijdrogeologic Unit: S i G
.
S i G

Cbloroiethane
Broioiethane
fail Chloride
Cbioroethane
Bethylene Chloride
Acetoae
Carbon DjealfideI.l-pichioroetheie
1.1-Dichioroethue
1.2-Dichloroethene (Total)
CHorofori
1,2-Dichloroethue
2-Bntaooae
1,1,1-Trichloroethaie
Carbon letrachloride
?ii?l Acetate
Broiodichloroiethaae
1,2-Dichloropropaie
cit-lJ-CichloropropeieTrickloroetiene
CibroiocBiorciethaae
1,1,2-Trichloroetkaie
Beiteie
cit-l,3-0ichloropropeae
Traie-1,2-Wcbloropropeae
Brotofon
Hethjl-2-Fentajoie
2-lexuoie
letrachloroetheae
1,1,2,2-Tetrachloroethaie
Tolueie
Chlorohenieie
Ethylbeueie
Styreie
Total

1 J

-- I

38 J

S i G

411 coiponnds it ill tuplee giderieit aaalrtit. If cooceitration is tot listed, the coipound »at tot detected aboie qnantificitioii detection liiitc.
Estiiated uloe; or the report »iloe it leu thai the contract required detection liiit but mater than the quantification detection liiit.
Coipoood present at equal to or lex that fi?e tiies the concentration present in the fieid blink.
Hot analjted.
Unstable, indicates possible false aegatiie.
Sand i Gruel Unit
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TABLE F-2i
HSL/ECC P8EDES1GK WESTIGAT10N AHALTT1CAL RESULTS
SOIL - ORG4HIC BESOLTS

Saiple Suiber ECCSB23-07 ECCSB23-10 ECCFB-01
Saiple Location: ECCSB23 ECCSB23 FIELD BLAH

OTB Umber ES730 ES73) SS712
Date Saipled: 4/26/118 4/28/88 4/16/88

Depth, Ft: 12-14 18-20
Percent (oistore: 9.0 12.0 1.0

Jydroieolofic Oait: S i G S i G
SHIVOLATIIE OKAlics""""""""""""
Phenol
l,2-Dichlorohenje»e
1,4-Dichlorobeaieae
2-Bethylphenol
4-8ethylpheBol
2,4-Diiethylphenol
Isophoroae
h'aphthalene
2-lethjlnaphthaleie
Diethriphthalate
Flaorene
Phenanthreae
inthrancene
Di-n-Botilphthalate
Fiuorantheie
Benio(a)Anthracene
Chrjsene
bis 2-tthjlheijl) Fhtialate 960 940
2-8itroaiiline
3-Nitroaniliie
4-Kitroaniline
4,6-DiBitro-2-letirlpienol
t-Mitrosodipbenrlaiiie
BntilbeniThhthalate
Di-n-Octyl Pthalate
Bento b fInorantheae

720

Bento k
Benio a
ladenol

Flaorattheie
Pjreae
,2,3-cd)PyreBeIUUCUIM i * [ V w u / i y i c

Be»o{(,h,i)Peryleie
•—' All coipouds ia all saipies uderient analysis. If concentration is not listed, the coipoond las not detected above quantification detection liaits.
J Estiiated fahe; or the report ralne is less than the contract required detection lilit but ireater than the quantification detection lilit.
B Coipoud present at equal to or less than fife tiies the coicentration present in the field blank.
8/i Dot analyied.
F Onusable, indicates possible false aefatiie.
5 i G Sand i Gravel Dnit



TABLE F-2B
Page 1 of

KSL/ECC PREDESI6N INVESTIGATION ANALYTICAL RESULTS
6ROUNDNATER - ORGANIC RESULTS

Saiple Nuiber:
Saople Location;

OTR Nuiber:
Date Siipltd:
Siiplt type:

ECCDN01
ES728
04/23/86
DRILLER H20

ECCHMIA
ECCIW1A
EK7B1
04/27/88
6RAB

ECHINI 2
ECCHN12
EN300
04/2B/BB
6RAB

ECCNNlo
ECCHK13
EH794
04/28/88
GRAB

ECCIW13
ECCIW13
EN796
04/2B/88
USD

ECCNK13D
ECCIW13
EN795
04/26/88
WPL

ECCHN14
ECCIW14
EN7B3
04/2B/BB
6RAB

ECCHH14D
ECCHH14
EH784
04/28/88
DUPL

ECCIW15
ECCIW15
EN785
04/27/88
6RAB

ECCMN16
ECCMN16
EN786
04/27/88
GRAB

ECCHN17
ECCHN17
EN7B7
04/27/88
GRAB

ECCMN1B
ECCNN1B
EN78B
04/27/88
GRAB

ECCMI9A
ECCnU19A
EK797
04/28/88
GRAB

VOLATILE OR6ANICS lug/I)
Chlorotttliant
Broiouthinf
Vinyl Chloridt
Chloroethine
Hethyline Chloride
Acetone
Cirbon Diiulfide
1,1-Dichloroethene
1.1-Dichloroethine
1.2-Dichloroethme ITotill
Chlorofon
1,2-Dichloroethane
2-Butinone
1,1.1-Trichloroethine
Cirbon Tetruhloride
Vinyl Acetate
BrMOdichlorouthane
1,2-Bichloropropane
cis-1.3-Dichloropropene
Trichloroethene
Bibroiochloroiethinf
1,1,2-Tricblorottlune
leniene
cii-l,J-Dichloropropent
Trins-l,2-Dichloropropine
BroiOfori
4-Hethyl-2-Pentuone
2-Heunone
Tetrichloroethene
1,1,2,2-Tttrachloroethane
Toluene
Chlorobentene
Ethylbenzene
Styreni
Total lylenet
SEKIVOLATILE ORGAN1CS

71

24

i

36

12000
11000

3700
72000
5300
- R

44000

16000

2800
101 J

— B

3600

75 J

- R

3800

7? J

--R

210

15

- R

35000

-- R
21000

11000

28
1 J

13000
7200 J 130 } 140

4 J

0.1 )
1200 J

850 J

2000 J

Phenol
47 310

1,4-Kichlorobenzene
2-Nethylphenol
4-Hethylphenol
2,4-Ci«thylphenol
Itophorone
Naphthalene
2-Hethylntphthilene
Diethyiphthalate
Di-n-iutylphthalite
bi!|2-Ethylhe>yl) Phthalite
Diiethyl Ptithaiate
2-Nit roam line
3-Nitroaniline
4-Nitroaniline
4 ,6-Dini tro-2-Hethylphtnol
N-Nitrosodiphenylaiine

-

4 )
22 B
--
«
- R
—
—

-

5 J
15 JB
——

«

~* R
—
--

290
300
120

28

130
3 J

49 B
57
•" R
— R
„ R
•• R
~~ R

10 J

19 )

268

-- R
- R
. __ A

——

- R

21 )

10 J

4 J
3 J

27 B

- R
- R
- R
-
__ n

5 J

4 J
3 )

28 B

- -R
~* R
- R
—
__ D

"

«

16 JB

-- R
- R
- R
—
-- R

6 J
—
37 JB 21 B

- R
*. R ™*"
- R -- R

-- R

--

4 J
18 JB

—
—
- R
—
"•

--

4 i
13 JB

—

- R
—
~"

-

--
13 JB

—

-- R
—
"

65

6 J

--
i:> JB
-- R
- P
-- S

-- H

•—' All compounds in all tuple; underwent inilyiis. If concentration is not listed, the coipound »as not detected above quantification detection lints,
J Estiiated value: or the report value is Itss than the contract required detection liiit but oreater than the quantification detection lint.
E Coipound present it equal to or less thar. five tues the concentration present in the field blank.
N/A Not analyzed1.
R Unusable, indicates possible false negative.



TABLE F-2B

NSL/ECC PREDESIEN INVESTIGATION ANALYTICAL RESULTS
BROUNDHATER - OR6ANIC RESULTS

Page 2 of 1

Sacpie Nuiber:
Saiple Location:

OTR Nuiber:
Date Saipled:
Saiple type:

ECCNK19B
ECCNN19B
EN798
04/28/88
ERAB

ECCHH20 ECCh»21 ECCMN22 ECCHK22D ECCIW23
ECCHK20 ECCHU21 ECCHN22 ECCHM22 ECCNN23
EN789 EB782 ES733 E5734 ES735
04/27/86 04/27/88 05/03/86 05/03/86 05/03/86
ERAB GRAB ERAB DUPL ERAB

ECCSUHP01 ECCHN96
SUHP
EN799 ES736
04/28/86 05/03/88
ERAB FIELD BLANK

ECCHN97 ECCIW96 ECCH!f99

EN732 ES72S EN790
04/28/88 04/28/86 04/27/86
TRIP BLANK FIELD BLANK FIELD BLANK

VOLATILE OR6ANICS (ug/1)

Chloroiethane
Broioiethane
Vinyl Chloride
Chloroe thane
Itethylene Chloride
Acetone
Carbon Ditulfide
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (Total)
Chlorofori
1,2-Dichlorotthane
2-Butanone
1,1.1-Trichloroethane
Carbon Tttrachloride
Vinyl Acetate
Broiodichloroiethane
1,2-Dichloropropant
cis-1.3-Duhloropropene
Trichloroethene
Dibroiochloroiethane
1,1,2-Trichloroe thane
Benzene
cis-l,3-Dichloropropene
Tranc-l,2-Dichloropropene
Broiofori
4-Hethyl-2-Pentanone
2-Heianone
Tetrachloroethene
1,1,2.2-Tttrachlorotthane
Toluene
Chlorobenzene
Ethyl benzene
Styrene
Total tylenes

—
—
—
«•-
—
—
—
—
220
330«
—
—
360
—
—
—

1700
—
—
—
~
--
—
~
—
110—
—
—
—
—
—

..

R

—
100
27..
—
„
—
26
230—
—

—-
5 __
—
„

_
» — «
„
_
—
..
„
» — -. ._
..

—
•.

.

.

.
-—
—

..

..
„
—

3200—
„
—

1800
16000
850 J
-- R

13000
.-
..
—

1300..
..
—
„
„

, —
„
—

430 J„
700 J..
—
—
—

..
—
„
—
~
—
.-

-
„
„

8—
- R -- R

—
..
„
„
— — --
..
_
—
..
—
.. —
-.
—
—
„
..
——
—
-- —

SEHIVOLATILE OREAN1CS
Phenol
1,2-Dkhlorobenzene
1,4-Dichlorobenzene
2-Hethylphenol
4-Hethylphenol
2,4-Diiethylphtnol
Isophorone
Naphthalene
2-Hethylnaphthalcne
Diethyiphthalate
Di-n-Butylphthalate
bii(2-Etnylhtxyl) Phthalate
Diiethyl Phthalate
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
4,6-Dinitro-2-Hethylphenol
N-Nitrotodiphenylaiine

„
66—
—
—
--
--
—
—
—
—
34
—
—
—
-.
--
--

6 JB 6 JB
„
—
—
—

». -. » •-
..
-.
..

5 j
B 8 JB 26 B 5 J..
D ». _- ~. ~- --

R
R - R - R

R
' — ' All coipounds in all saiples underwent analysis. If concentration is not listed,
J Estiiated value; or the report value is lets that the contract required detection
B Coi
N/A Not

pound present at equal to or less than five tiies the concentration present in
analyzed.

13 J 7
85_.
140
35
51
35
5 J..
32
4 J

36 B
8 J
— R
- R
- R..
- R

1 N/A
N/A
N/A
N/A
N/A - ,
N/A
N/A
N/A
N/A
N/A
N/A
N/A 25 15 }
N/A
N/A -- R
N/A -- R
N/A - R - R
N/A
N/A -- R

the coipound nas not detected above quantification detection liiits.
lilit but greater than the quantification detection liiit.
the field blank.

R Unusable, indicates possible false negative.
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TABLE F-3

NSL/ECC PREDESI6N INVESTIGATION ANALYTICAL RESULTS
6ROUNDNATER - CONVENTIONAL PARAMETERS

pjoe 1 of 1

Saiple Nuiber:
Saiplt Location:
Control Nuibtr:

(ate Sup ltd:
Sup It type:

CONVENTIONAL PARAHETERS llo/L)

COD
TDS
TSS
ALKALINITY (as CaC03)
NH3-N
CHLORIDES

Sup It Nuibtr:
Saiple Location:
Control Nutbtr:
Oatt Sup led:
Saipli type

CONVENTIONAL PARAHETERS (ij/LI

COD
TDS
TSS
ALKALINITY las UC03)
NH3-N
CHLORIDES

ECCHH1A
ECHINI A
A2B40

04/27/88
ERAB

—
418
78 J
313
0.2
12

ECCHN19B
ECCHN19B

A2B53
04/28/87

GRAB

—
406
27 J

341

0.6

11

ECCHN12ECCHNI:
A2B54

04/28/86
6RAB

510
647

1440 J
255
5.6
75

ECCHN20
ECCIW20
A2B46

04/27/B8
ERAB

580

773
7290 )
1004
2.8
170

ECCHH13
ECCHN13
A2850

04/28/88
6RAB

340
795
4750 i
459

1.1
81

ECCNN21
ECCIM21
A2841

04/27/88
GRAB

300
431

4610 1
731
0.4
12

ECCNN13DECHINI;
A2851

04/28/88
DUPL

280
790
4580 J
460

1.2
78

ECCHN22
ECCNN22
A2B56

05/03/86
GRAB

1800

598
28940 J

1507

0.3

86

ECCNU14
ECCIW14
A2B4B

04/28/88
GRAB

120
453

1400 J
495

0.6

21

ECCIW22D
ECCHN22
A2B59

05/03/BB
DUPL

1400
605

18720 )
1511
0.2
B7

ECCHH14D
ECCNK14
A2B49

04/28/8B
DUPL

120
454

1230 J
458
0.6
21

ECCIW23
ECCHU23
A2B60

05/03/88
GRAB

1700
973

16900 J

1008

0.6

310

ECCHN15
ECCHN15
A2842

04/27/88
GRAB

160
460

1530 1
552
0.6
21

ECCSUHP01
SUMP
A2B55

04/28/88
GRAB

130
647
32 J
147

3.1
29

ECCHN16
ECCHN16
A2B43

04/27/88
GRAB

210
750
2530 J
666
1.0
66

ECCNN96
A2861

05/03/88
FIELD BLANK

10
—

3
...

—

ECCHM17
ECCIW17
A2B44

04/27/88
GRAB

720
477
8480 J
1052
0.9
24

ECCHN98

A2856
04/28/88

FIELD BLANK

B
13

3
—
...

ECCM1B ECCHII19A
ECCHH18 ECCM19fi
A2845 A2B52

04/27/88 04/28/68
GRAB GRAB

160 140

428 522
1960 J 2160 )
552 376
0.6 1.0
13 47

ECCNN99

A2647
04/27/88

FIELD BLANK

—

6

5
...

—

'—' All paraitttrs in ill tuples undtrwnt analysis. If concentration is not listed, tht paraitter MS not dittctid above instrument detection liiit.
J Estitated value.


